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Gamma glutamyl transpeptidase expression in foetal skin, 
inflammatory dermatoses and cutaneous neoplasia 
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Summary 


Gamma glutamyl transpeptidase (GGT) is an enzyme expressed by some epithelial neoplasms but not 


normal interfollicular epidermis. In order to examine the relationship between malignant change and 
de-differentiation we studied histochemically the expression of GGT in human foetal skin, vartous 
inflammatory dermatoses and epidermal neoplasms. In foetal skin GGT was detectable after 7 weeks’ 
gestation, reached a maximum at 11 weeks and was undetectable by 24 weeks. It was expressed 
strongly by squamous cell carcinoma and focally in Bowen’s disease and actinic keratoses. There was 
no GGT expression in basal cell carcinoma or most benign skin tumours, but keratoacanthomas were 
weakly positive. Keratinocytes in the vicinity of malignant melanocytes also expressed GGT. This 
study suggests that GGT expression, while not a simple marker of malignancy, may represent 
reversion to a less differentiated or ‘foetal’ phenotype. 


Gamma glutamyl transpeptidase (GGT) is a membrane- 
bound enzyme! present in a variety of normal mam- 
malian tissues.** Its precise physiological role is uncer- 
tain, but it has been suggested that the enzyme plays a 
part in amino-acid transport? and glutathione catabo- 
lism.5 Very high levels of the enzyme have been observed 
in certain malignant tumours including carcinomas of 
the colon? and lung,? and GGT has been shown to appear 
in the preneoplastic phases of experimental carcinogene- 
sis in rat liver.? Serum levels of the enzyme are a sensitive 
indicator of malignant hepatic infiltration. 19! 

In the skin, as with other tissues, aberrant expression 
of GGT seems closely linked to the development of cell 
transformation. The enzyme GGT was shown to be 
expressed by malignant keratinocytes in chemically 
induced murine squamous cell carcinomas. More 
recently it has been shown that GGT expression corre- 
lates with both aneuploidy and loss of high MW 
differentiatton-associated keratins in a two-stage animal 
carcinogenesis model.!?3* Initial histochemical studies 
have suggested that GGT expression may be of use in 
distinguishing benign from malignant epidermal 
tumours in man. Although once thought to be a 
marker of cellular proliferation, GGT expression is now 
better regarded as a marker of de-differentiation or 


Correspondence: Dr D.M.MacDonald, Department of Dermatology, 
Guy's Hospital, St Thomas’ Street, London SE1 9RT, U.K. 


regression to a foetal phenotype.!® In support of this, 
GGT has been shown to be expressed in foetal rat skin,?” 
but to date this has not been confirmed in man. 

We have therefore studied the expression of GGT 
during human foetal skin development and in normal 
adult human skin. To reassess the use of GGT as a 
marker of malignancy we have examined its expression 
in benign, premalignant and malignant skin tumours, 
and have also looked at various inflammatory derma- 
toses. 


Methods 
Adult normal skin 


Following informed consent, elliptical biopsies of normal 
skin were obtained under local anaesthetic from 32 
patients undergoing minor surgery for other reasons. 
Patients ranged in age from 7 to 72 years. 


Foetal skin 


Foetal skin was obtained from different areas of the 
integument of 26 foetuses (gestation 5-24 weeks) 
legally aborted by suction. Gestational age was deter- 
mined by the measurement of foot length.!? Foetal skin 
samples were embedded in OCT compound, frozen in 
liquid nitrogen and stored at — 70°C until used. 
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Table 1. Tumours and dermatoses studied 


Total GGT 








Malignant lesions 
Basal cell carcinoma 1 
Squamous cell carcinoma 
Bowen's disease 
Actinic keratosis 
Melanoma 
Paget's disease 


Tumour—, Keratinocytes + 
Paget cells +, Keratinocytes — 


NO O0 o0 m 
+++! 


Benign lesions 
Keratoacanthoma 
Viral wart 
Seborrhoeic keratosis 
Trichoepithelioma 
Melanocytic naevus 
Histiocytoma 
Keloid 


NNN H&P QD 
l 


Inflammatory dermatoses 
Flegel's disease 
Psoriasis 
Atopic dermatitis 


Urticarla pigmentosa Mast cells+, Keratinocytes — 


Adult cutaneous lesions 


A varlety of benign and malignant cutaneous tumours 
and inflammatory dermatoses (Table 1) were subjected 
to elliptical biopsy under local anaesthesia. A portion of 
each lesion was processed for routine histological exam- 
ination and stained with haematoxylin and eosin for 
diagnostic confirmation. The remainder was embedded 
in OCT compound, frozen and stored in liquid nitrogen. 


Histochemical detection of GGT 


Cryostat sections (64m) were allowed to dry at room 
temperature, fixed in acetone at — 20°C for 30 min, then 
air-dried again. GGT activity was detected histochemi- 
cally by a modification of a previously described method? 
as follows. Sections were incubated for 1 h in a freshly 
prepared solution containing gamma-glutamyl-4-meth- 
oxy-2-naphthylamide (Sigma Chemical Co, St Louis, 
MO, U.S.A.) as substrate, glycylglycine as acceptor and 
Fast Blue BB salt as the diazontum coupling agent. After 
incubation, sections were rinsed in 0:85% saline, and 
then in 0:1 M cupric sulphate to allow the azo dye to 
chelate with cupric tons to form an insoluble red dye. 
Sections were counterstained with methyl green and 
mounted in glycerol. Material incubated in acceptor-free 
solutions and heat-inactivated sections was used as 


negative controls. Normal human kidney sections were 
used as positive controls. 


Results 
Adult normal skin 


Adult normal interfollicular epidermis showed no GGT 
activity in serial sections of all specimens. GGT activity 
could only be found in the inner root sheath of anagen 
hair follicles (Fig. 1) and in eccrine sweat glands as 
previously reported.!? There were two populations of 
cells within the eccrine gland, one of which was positive 
for GGT, the other negative. These GGT-positive cells 
possibly correspond to the clear cells seen in sections 
stained with haematoxylin and eosin although it was 
impossible with frozen tissue to identify these with 
certainty. Sweat ducts were negative. Sebaceous glands 
were negative in all the specimens studied, even on serial 
sections. A constant characteristic of normal skin was 
the presence of scattered GGT-positive cells in the dermis. 
Some of these cells were dendritic whilst others had a 
rounded appearance and when correlated with serial 
sections stained with chloroacetate esterase or toluidine 
blue, these cells appeared to be mast cells. Mast cells in 
the dermis of three cases of urticaria pigmentosa which 
we examined also expressed strong GGT activity. Similar 
GGT positive cells which have been found by other 
authors in the muscularis mucosa of stomach and 
intestinal wall have also been shown to be mast cells.!? 


Foetal skin 


In foetal skin, GGT activity was detectable in the 
epidermis from 7 weeks' gestational age onwards; the 
enzyme could not be detected histochemically in two 
foetuses of 5 weeks’ gestation. At the 7th week (Fig. 2), 
the very fragile primitive epidermis was GGT positive, 
although the subepidermal corium was negative. By 11 
weeks the intensity of enzyme activity had considerably 
increased (Fig. 3); the basal layer expressed the enzyme 
very strongly while there was faint activity in the 
periderm. At 14 weeks, the basal layer labelling had 
diminished somewhat, although enzyme expression in 
the periderm persisted. After 14 weeks, the basal layer 
continued to progressively lose activity. In tbe later 
stages, at the 19th-20th week, we observed marked 
diminution of GGT activity of the basal layer; only the 
periderm, which is gradually shed, exhibited enzymatic 
activity (Fig. 4). Expression of the enzyme was totally lost 
by 24 weeks. 


FOETAL AND NEOPLASTIC KERATINOCYTE GGT EXPRESSION 3 





Figure 1. Anagen hair follicle. There is intense enzyme activity in the Figure 2. Foetal skin, 7 weeks. The fragile epidermis shows weak GGT 
inner root sheath. expression, but the subepidermal corium is negative. 





Figure 3. Foetal skin, 1 1 weeks. There is now intense GGT expression Figure 4. Foetal skin. 19 weeks. Basal cells are GGT negative. There is 
by the basal layer and the periderm shows weak positivity. residual activity in the periderm. 





Figure 5. Squamous cell carcinoma. These tumours invariably Figure 6. Bowen's disease. Focal clumps of keratinocytes express GGT 
strongly expressed GGT activity. Note that the overlying epidermis is although much of the dysplastic epidermis is GGT negative. 


negative. 
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Benign proliferative lesions and inflammatory dermatoses 


In all the inflammatory dermatoses examined there was 
a complete absence of GGT activity in the interfollicular 
epidermis. This included conditions known to exhibit 
keratinocyte hyperproliferation, such as psoriasis, With 
the exception of keratoacanthoma, all benign neoplasia 
failed to express GGT. All keratoacanthomas were 
positive for GGT although reactivity seemed less intense 
than in squamous cell carcinomas. 


Malignant and premalignant lesions 


All cases of squamous cell carcinoma were positive, 
showing GGT activity on the membrane of dysplastic 
cells both in situ and in invasive clusters of malignant 
cells, where the staining was most intense at the 
periphery of masses of squamous epithelium (Fig. 5). The 
intensity of the reaction product varied between 
tumours though we could not establish a relationship 
between this and the degree of dysplasia of single cells or 
tumour differentiation. Basal cell carcinomas were 
devoid of enzyme activity. Bowen’s disease showed 
variable patterns of positive enzyme activity, which was 
either scattered throughout the epidermis or localized in 
focal areas (Fig. 6). Actinic keratoses showed on serial 
sections focal areas of activity, corresponding to the 
abnormal keratinocytes found on serial haematoxylin 
and eosin sections. i 

In malignant melanoma, GGT was absent in both 
epidermal malignant melanocytes and dermal tumour 
masses. However, epidermal keratinocytes in the imme- 
diate vicinity of melanoma cells were positive. The GGT 
positivity of epidermis was diffuse and limited laterally to 
the extent of the malignant infiltration. 

As expected from the known GGT positivity of mam- 
mary carcinoma, intraepidermal mammary Paget's cells 
revealed the presence of the enzyme; however, the 
surrounding keratinocytes were negative. 


Discussion 


We have demonstrated that GGT is histochemically 
detectable in foetal epidermis from the 7th to 20th weeks 
of gestation. It is possible that the enzyme is present in 
younger foetuses, but at levels too low for histochemical 
detection. As epidermal development proceeds GGT is 
progressively limited to the more superficial epidermal 
layers. The disappearance of GGT activity by the 20th 
week coincides with major changes in the differentiation 
state of developing skin, such as the loss of keratin 18,7? 


and tends to support the concept that GGT reflects 
epithelial differentiation. GGT remains undetectable in 
normal interfollicular epidermis in adult life, with the 
exception of skin appendages. Its physiological role is 
uncertain, although some authors suggest that GGT 
could be involved in the transport of molecules to or from 
active follicles.?! 

It seems clear that the factors governing GGT ex- 
pression are complex. It cannot be regarded as a simple 
marker of cutaneous malignancy as it is present in 
normal mast cells, hair follicles and sweat glands. 
Neither can it depend solely on proliferation or metabolic 
rate, as the normal basal layer and psoriasis were 
uniformly negative. The most probable hypothesis 1s 
that GGT expression is a marker of cell differentiation, 
lost in embryogenesis by some cell lineages but retained 
by others. That malignancy is a state of de-differentiation 
is widely accepted and it seems that malignant keratino- 
cytes behave like many other cells in their ‘foetal’ 
expression of GGT. The changes seen by us in epidermal 
tumours agree with previous reports!? with the excep- 
tion that all keratoacanthomas in our study were GGT 
positive; this may be due to the longer incubation time of 
1 h used in our study. Certain of our findings therefore 
conflict with current concepts of what constitutes 
epidermal malignant disease. Absence of the enzyme in 
basal cell carcinomas and its presence in keratoacantho- 
mas can only be reconciled if the former are considered 
to be hamartomatous?? and the latter to be self-healing 
malignancies? Although GGT does not appear in 
malignant melanocytes an unexpected finding is the 
expression of GGT by keratinocytes in close proximity to 
melanoma cells. This suggests that enzyme expression in 
keratinocytes may be induced by a soluble melanoma- 
associated factor. 

Before GGT can be regarded as a useful histological 
marker for distinguishing malignant lesions from 
benign, more extensive assessment will be required. In 
particular, the GGT profiles of adnexal tumours and the 
induction of keratinocyte GGT by melanomas requires 
further study. Nonetheless, this enzyme may well be of 
importance in elucidating pathogenetic mechanisms 
underlying epidermal cell transformation in cutaneous 
carcinogenesis. 
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Summary The efficacy of MC903, a vitamin D; analogue, in reducing hyperproliferation as determined by levels 
of ornithine decarboxylase (ODC) was investigated In a double-blind study of 15 patients with chronic 
plaque psoriasis. The lesions of psoriasis were treated for 8 weeks with MC903 in one of two different 
cream bases or with a placebo cream. Blopsies were taken before and after treatment. In addition an 
uninvolved area of skin was treated during the last 3 weeks and this as well as control areas were then 
sellotape stripped and biopsied after 8 h. Clinical improvement was seen in eight out of 11 patients 
treated with MC903 but there was no reduction in the level of ODC in psoriatic lesions after 8 weeks of 
treatment. The levels of ODC in the tape-stripped uninvolved skin after 3 weeks of treatment with 
MC903 averaged 22:5:-4:2 pmol/min/mg protein as compared to 58:6--12:6 pmol/min/mg 
protein (P— 0-004). The trauma-induced induction of ODC activity was markedly inhibited by the 


application of MC903. 


The skin is the site for the synthesis of vitamin D and the 
target tissue for its active metabolite 1,25 dihydroxyvita- 
min D; (1,25(OH);D;). This hormone inhibits prolifer- 
ation and induces terminal differentiation of keratino- 
cytes both in vitro and in vivo.) Topical and oral 
administration of 1,25(OH);D; has been used in the 
treatment of psoriasis! The administration of this 
calcium-regulating hormone may result in hypercalcae- 
mía and hypercalcuria. MC903 is a vitamin D; analogue 
that is equally potent in the epidermis, but 100 times less 
active tn its calciotropic effect.? This analogue used in an 
ointment base has proved to be effective and safe in the 
treatment of psoriasis.?-5 

Ornithine decarboxylase (ODC) is a rate-limiting 
enzyme for polyamine biosynthesis. Because polyamines 
are required before DNA synthesis can begin, ODC is an 
appropriate ‘marker enzyme’ for cellular proliferation. 
In normal epidermis the level of ODC ts undetectable, but 
ODC induction occurs following injury such as tape 
stripping” and UV-irradiation.® Also the application of 
tumour-promoting agents? can induce ODC activity. 
Tape stripping of human epidermis causes a peak in the 
level of ODC at 8 h.!? Several groups have reported 
increased ODC levels in lesions of psoriasis and have 
Correspondence: Dr W.P.Arnold, Department of Dermatology, Univer- 
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shown that these become normal following treatment.!! 
It has been found that 1,25(OH);D, can inhibit the 
induction of ODC tn the epidermis of rodents,!?-? but to 
our knowledge it has not been reported in humans. The 
aim of the present study was to investigate the effect of 
MC903 on the level of ODC in lesions of psoriasis and to 
determine its influence on the induction of this enzyme 
with tape stripping. 


Methods 
Subjects and treatment protocol 


Fifteen patients with chronic plaque psoriasis (eight 
male, seven female) with a mean age of 39 years 
participated in this double-blind study to evaluate the 
efficacy of two different MC903 creams. In cream A, 
MC903 was dissolved with an emulgator and in cream 
B, MC903 was suspended as fine particles. Both creams 
contained MC903 in a concentration of 50 ug/g. 

In the 2 weeks prior to treatment the patients used 
only a cream base. Six were randoruly allocated to cream 
A and six to cream B, and three used the placebo cream. 
The creams were applied to all the lesions twice daily 
over a period of 8 weeks, apart from those on the scalp, 
face and anogenital region. No other treatment was 
permitted. 
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Skin sampling and tape stripping 


Biopsies approximately 1 cm? were taken from the 
centres of active lesions on the right elbow using the 
Castroviejo keratotome set at a depth of 0-3 mm on the 
first and last days of treatment. The patients were also 
instructed to apply the cream to an uninvolved area of 
skin on the left upper arm during the last 3 weeks of 
treatment, and this area and an untreated area on the 
right arm were then stripped with Sellotape®, as pre- 
viously described.!* After 8 h, keratotome biopsies were 
taken from the two sites. The biopsies were snap frozen in 
liquid nitrogen and stored at — 80?C. 


ODC and protein measurement 


The measurement of ornithine decarboxylase and sol- 
uble protein levels were carried out as previously 
described.!? Shave biopsies were homogenized in buffer 
and aliquots incubated at 37°C after adding L-(1-!4C)- 
ornithine. Each tube was fitted with a plastic cap 
carrying a filter paper moistened with potassium hyd- 
roxide; the reaction was then stopped with hydrochloric 
acid, incubated again and the !*CO; measured. The 
soluble protein was determined in the clear supernatant 
by direct fluorescence. 


Statistical analysis 


Analysis of variance was carried out for treated and 
untreated skin using the SAS package (t-test for paired 
data) and a VAX computer system. 


Results 


Treatment with MC903 cream over a period of 8 weeks 
produced virtual clearing of the psoriasis in three 
patients and five showed a moderate reduction in the 
extent of the lesions. In three patients the lesions 
appeared unchanged. One patient was not included due 
to the use of a solarium during the trial. In the placebo 
group, all three patients had a worsening of their 
psoriasis. 

In the ornithine decarboxylase assay the reagent 
blank, including the background of the instrument, 
averaged about 22 c.p.m.; the total reaction samples 
were between 60 and 950 c.p.m. The assay was linear 
with respect to time over 45 min, and an incubation 
period of 45 min was used for the routine measurements. 
The reproducibility was good with duplicate assays 
averaging within +4-1% of the mean. 


The levels of ODC in the psoriatic lesions (n=12) 
before treatment averaged 2-6 4-0: 7 pmol/min/mg pro- 
tein (mean + SEM). This agrees with a previous report? 
in which ODC levels of 2-7 pmol/min/mg protein were 
found. Levels of ODC after treatment with MC903 
(n2 11)in creams A and B were 3-1 +13 and 2:4:- 0-6 
pmol/min/mg protein, respectively. Levels of ODC after 
treatment with placebo (n— 2) were 3:2 and 6:2 pmol/ 
min/mg protein. The present study did not show any 
down-regulation of ODC to basal and undetectable 
levels. 

The level of ODC in uninvolved and untreated skin 
after tape stripping was 58:6-:12:6 pmol/min/mg 
protein (n= 11). Treatment with MC903 (n= 9) resulted 
in a substantial reduction in the level of ODC in the 
cream A group to 26:6-- 6:8 (P— 0:06) and in cream B 
group to 17:3 «4: 3-4 (P — 0-07). Pooling of all the treated 
samples gave a value of 22:5+4:2 pmol/min/mg 
protein, a highly significant difference from the controls 
(P=0-004). The values of ODC after treatment with 
placebo in two patients were 137-2 and 80:4 pmol/min/ 
mg protein, excluding any effect by the base cream. 


Discussion 
Although treatment with MC903 resulted in a clinical 
improvement in eight of the 11 patients, the pretreat- 
ment and post-treatment levels of ornithine decarboxy- 
lase were similar. However, treatment with MC903 of 
uninvolved skin resulted in a marked inhibition of the 
induction of ODC following standardized injury. 
MC903 has been shown to inhibit synthesis of 
DNA?1$ and to reduce the amount of keratin 16, a 
marker for hyperproliferation of keratinocytes,!97 and 
to reduce the number of cycling cells as indicated by 
nuclear staining of Ki67.!? The lack of correlation 
between clinical resolution and the levels of ODC in the 
lesions of psoriasis after treatment with MC903 is 
surprising. This suggests that other mechanisms are 
involved in the resolution of the hyperproliferation seen 
in psoriasis. Following treatment with MC903 in psoria- 
sis there is a disappearance of polymorphonuclear 
leucocytes.!? The level of ODC could be a marker for the 
‘complete’ healing of lesions in psoriasis. 
Trauma-induced hyperproliferation is an acute event 
and maximal ODC induction is seen 8 h following tape 
stripping.!° Forty-eight hours later the percentage of 
cells in the SG2M-phase reaches maximum levels.!* 
Thus this is an appropriate model for studying the 
induction of hyperproliferation in the epidermis, and we 
found that this was markedly inhibited by the topical 
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application of MC903. This supports the hypothesis that 
the steroid receptor superfamily is of relevance in the 
control of epidermal proliferation. Members of this family 
include the glucocorticoid, thyroid hormone, retinoic 
acid and vitamin D receptors. In their inactive state they 
are thought to be bound to an inhibitor protein that 
blocks the DNA-binding domain of the receptor. The 
binding of the hormone to the receptor causes the 
inhibitor protein to dissociate, with activation of the 
receptor. The receptor in turn is then capable of blocking 
or stimulating an enhancer/promoter region before or 
after a coding DNA sequence, for example ODC-mRNA.? 
There is recent evidence that the phosphorylated c-jun/ 
c-fos product (AP-1) which is responsible for the acti- 
vation of the ODC-promoter complexes with and is 
blocked by the activated corticosteroid receptor.?° Thus 
glucocorticoids can block the induction of ODC in the 
epidermis.?! Thyroid hormone stimulates the prolifer- 
ation of epidermal cells?? probably by induction of 
ODC.?3 Retinoic acid inhibits the induction of ODC m the 
skin? and vitamin D; also blocks ODC induction in the 
epidermis.123 
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Summary 


The DNA-synthesizing cells in benign and malignant keratotic diseases including psoriasis, 


seborrhoeic keratosis, Bowen's disease and basal cell carcinoma were studied. Cells in S-phase were 
labelled after small pieces of the lesions were incubated in tissue culture medium that contained 5- 
bromo-2'-deoxyuridine (BrdU). The labelling of DNA was analysed using the labelling index and 
pattern. Although the malignant diseases tended to show a higher DNA labelling index, neither this 
nor the loss of polarity alone was associated with malignancy. However, a higher DNA labelling index 
together with a loss of polarity was characteristic for malignancy. 


The cell kinetics of human tumours have been studied by 
the administration of tritiated thymidine prior to blopsy 
or excision.’ This requires the administration of a 
radioactive substance to the patient and the subsequent 
visualization of the incorporated tritiated thymidine by 
autoradiography. There are only a limited number of cell 
kinetic studies of human epidermis and epidermal 
tumours and because of the different methods used in the 
labelling and counting of the cells, it is difficult to 
compare directly the labelling tndices for the various 
conditions.” A recent report? showed that excised 
tumours synthesized DNA at a rate comparable to that in 
vivo when they were incubated at a high pressure in 95% 
O4 and 5% CO;. The development of a monoclonal 
antibody against 5-bromo-2'-deoxyuridine (BrdU) has 
enabled the detection of this thymidine analogue using 
an immunohistochemical method.5 We used BrdU label- 
ling in vitro under hyperbaric conditions to study DNA 
labelling of psoriasis, seborrhoeic keratosis, Bowen's 
disease, basal cell carcinoma (BCC) and normal skin.? 


Methods 


Tissue 


The cutaneous tumours were excised under local anaes- 
thesia and cut into small pieces less than 1 mm? in 
phosphate-buffered saline (PBS) at 4?C. 


Correspondence: Dr K.Saga, Department of Dermatology, Sapporo 
Medical College, Minami 1 Nisht 16, Chyuo-ku, 060 Sapporo, Japan. 


BrdU labelling 


Small specimens were placed in a glass vial containing 
nucleoside- and nucleotide-free a-MEM with 10% heat- 
inactivated fetal calf serum with 100 um BrdU. The vial 
was tightly sealed with a Teflon rubber cap after 
replacing the air with 95% O; and 5% CO; at three 
atmospheres of pressure and incubated in a shaking 
water bath for 1 h at 37°C.’ Preliminary studies carried 
out on mice showed that the DNA labelling index of 
normal skin using this in-vitro method was about the 
same as that from pulse labelling in vivo with 100 mg/kg 
of BrdU given intraperitoneally. The DNA labelling index 
in normal human skin and in seborrhoeic keratosis was 
lower and the staining of each nucleus weaker when the 
incubation took place at one atmospheric pressure, 
indicating the necessity for hyperbaric conditions. 


Immunohistochemistry 


The labelled tissues were fixed in 7096 ethanol overnight 
at 4?C and then embedded in paraffin. Sections 5 um 
thick were cut and the DNA denatured by incubation in 
2 N HCl for 1 h at 37°C and then were washed in PBS at 
pH 9 and in PBS at pH 7-4.!? The incorporated BrdU was 
visualized using an anti-BrdU monoclonal antibody. The 
sections were incubated with this antibody in a 1:100 
dilutton for 60 min in a moist chamber at room 
temperature. After washing with PBS the sections were 
then incubated with biotinylated goat anti-mouse IgG 
antibody for 20 min and followed by a wash with PBS. 
The sections were then incubated with peroxidase- 
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conjugated streptavidin for 20 min and then washed 
thoroughly with PBS. The antibody-binding sites were 
then visualized with diaminobenzidine. The labelled cells 
were counted by two observers and the DNA labelling 
index expressed as labelled epidermal cells/epidermal 
cells (basal and spinous layers) x 100.* Each value was 
expressed as mean 4 standard error. 


Materials 


BrdU was purchased from Sigma Chemical Co. (St Louis, 
MO, U.S.A.) and the anti-BrdU monoclonal antibody 
from Becton Dickinson (Mountain View, CA, U.S.A.). 
The nucleoside- and nucleotide-free x- MEM came from 
Gibco (Grand Island, NY, U.S.A.). A streptavidin immu- 
nohistochemical staining kit was obtained from Bio- 
Genex Laboratories (Dublin, CA, U.S.A.). 


Results 


The cells in the basal layer and the immediate suprabasal 
layer of the epidermis in the normal skin were labelled 
with BrdU (Fig. 1). The DNA labelling index of the 
epidermis was 1-4+0-4%. The basal layer in the 
sebaceous gland on facial skin had a higher DNA 
labelling index than that of interfollicular epidermis in 
adults (data not shown). 

Plaque lesions of psoriasis obtained from four patients 
were studied and the labelled cells were mostly in the 
basal and suprabasal layers of the epidermis, although a 
few labelled cells were present in the lower spinous layer 
(Fig. 2). The DNA labelling index was 9-3+1-4%, 

Seborrhoeic keratoses excised from five patients were 
studied and the labelled cells were mostly seen in the 
basal and suprabasal layers: however, in some tumours 


: * 


the labelled cells were nearer to the surface (as shown on 
Fig. 3). The DNA labelling index was 1:2 4 0: 395. 

In Bowen's disease, the labelled cells were observed 
not only in the basal and lower spinous layers but were 
also found much higher up (Fig. 4). These labelled cells 
were sometimes found aggregated together (Fig. 4 inset). 
The DNA labelling index was 7:7 + 1:4%. 

The nuclei in the BCCs excised from five patients 
showed a random labelling with BrdU. Not only were the 
cells at the margins labelled but also those inside the 
islands of tumour (Fig. 5). The DNA labelling index was 
8:523:1:296. 

The results of the DNA labelling index and pattern are 
summarized in Table 1. 


Discussion 


To overcome the drawbacks of tritiated thymidine 
studies of DNA synthesis in skin disorders and tumours, 
we have used an in-vitro method of incubation with 100 
uM BrdU under three atmospheres of pressure in 95% O; 
with 5% CO» as previously reported.’ Cell cycle progres- 
sion was not blocked and comparable cell cycle kinetics 
were obtained using this method. 

We found that a high DNA labelling index alone did 
not correlate directly with malignancy because psoriasis 
also had a high index. The relationship between loss of 
polarity in labelling and malignancy was also studied, 
and the polarity in labelling in BCC was lost and labelled 
cells were to be found well within the tumour islands. In 
psoriasis the labelled cells were mostly restricted to the 
basal and suprabasal layers despite the high DNA 
labelling index. Although some labelled cells in seborr- 
hoeic keratosis were to be found well away from the 
basal layer most of the labelled cells were in or near the 
basal layer. Thus we conclude that while a high DNA 
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Figure 1. Normal skin showing labelled cells in the basal and suprabasal lavers of the epidermis. 
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Figure 2, Psoriatic skin showing high labelling index of BrdU largely in the basal and suprabasal layers of the epidermis with a few labelled cells in the 
lower spinous layers. 
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Figure 3. DNA labelling index was low in seborrhoeic keratosis, although labelled cells were not restricted to the basal or suprabasal layers of the 
epidermis. 
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1 
Figure 4. Labelled cells present throughout the epidermis in Bowen's disease. showing loss of polarity in labelling. Inset: aggregated cells labelled with 
BrdU. 
4 
' 





Figure 5. Labelled cells scattered throughout the tumour in BCC. 
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Table 1. Labelling index and labelling pattern in benign and malignant 
keratotic diseases 


t 





Disease Í Benign or Labelling Polarity in 
(no. of cases) mahgnant index labelling 
Normal skin (4) Benign 1-4+0-4% ++ 
Psortasis (4) Benign 9-341-4% ++ 
Seborrhoelc 

keratosis (5) Benign 1-240°3% + 
Bowen's disease (10)* Malignant 7:72:1:496 + 
Basal cell 

carcinoma (5) Malignant 8-5412% — 


+ +, labelled cells were restricted to the germinative layer and its 
vicinity; +, many scattered labelled cells but germinative layer shows 
a predominance in DNA labelling; —, germinative compartment was 
not preferentially labelled. 

*, 10 lesions from four patients were studied. 


labelling index or loss of polarity in labelling alone are 
not specific for malignant disease, together they 
appeared to be more characteristic for malignancy. 
Basal cell carcinoma is a locally invasive tumour that 
arises from the basal cells of the epidermis. It is known 
that BCC requires the dermal stroma for growth.!! It has 
been suggested that metastases do not arise from this 
tumour because the cells require contact with the 
stroma for DNA synthesis and cell division. However, 
this is unlikely because our study shows DNA is 
synthesized by cells well inside the tumour islands and 
away from the surrounding stroma. This agrees with in- 
vivo labelling with tritiated thymidine when the labelled 
cells were to be found scattered within the tumour 
epithelial masses.* There have been no previous reports 
on cell kinetics in seborrhoeic keratosis. It is of interest 
that the BrdU-labelled cells were to be found near the 
surface and well away from the basal layer. The cells in 


seborrhoeic keratosis had a basaloid appearance like 
that of BCC and an ability to synthesize DNA without 
being in contact with the basement membrane or the 
surrounding dermal stroma. 
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Summary 


The levels of tryptase in the suction-blister fluid from patients with chronic urticaria, urticaria 


pigmentosa, cholinergic urticaria, urticarial dermographism, prurigo of unknown origin, eczema, 
psoriasis, atopic dermatitis, and from healthy controls were studied. The blister fluid from controls 
contained up to 15 ug/l of tryptase, whereas that from patients with active urticaria contained 
>50 ug/l. This study demonstrates that patients with urticaria have mast cells that readily release 
tryptase in both the lesional and non-lestonal areas of skin. 


Urticaria is a common disorder affecting up to 20% of the 
population. Histamine can induce urticaria and its 
release is of major significance in this condition, as 
indicated by the effectiveness of antihistamine therapy. 
The level of skin histamine is increased in urticaria! and 
in the suction-blister fluid of patients with cold urti- 
caria.? However, histamine is metabolized rapidly and it 
is difficult to use the amount found as a quantitative 
parameter for mast cell degranulation in skin. 

Human mast cells release serine proteinases, proteo- 
glycans, prostaglandin D2, and leukotriene C4 as well as 
histamine upon degranulation and are the only signifi- 
cant source of the serine proteinases, tryptase and 
chymase. Skin mast cells contain an average of 35 pg of 
tryptase and 4-5 pg of chymase per cell (TC cells). The 
lung and intestinal mast cells contain only 10 pg 
tryptase per cell (T cells)? and the basophils contain 
only minute amounts of the enzyme (0:04 pg/cell). 

Recently, an immunoassay was described? based on 
an ELISA method with a goat anti-tryptase polyclonal 
antibody as the detecting antibody and a monoclonal 
antibody as the catching antibody. In addition, newly 
developed monoclonal antibodies to tryptase have led to 
the introduction of a commercially available radioim- 
munoassay (RIA).57 Increased serum levels of tryptase 
have been found in systemic anaphylactoid reactions 
and in 11 out of 17 patients with systemic mastocytosis.? 

We therefore investigated the release of tryptase into 


Correspondence: Professor K.Thestrup-Pedersen, Department of Der- 
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the skin blister fluid in various dermatological disorders, 
especially urticaria. 


Methods 
Patients 


A total of 48 patients were studied. Fifteen had chronic 
idiopathic urticaria (nine female and six male) with an 
age range of 19-70 years. All these were investigated as 
in-patients. Two patients had extensive urticaria plg- 
mentosa and tbe remaining ones had a variety of 
disorders that included cholinergic urticaria, urticarial 
dermographism, angio-oedema, prurigo, psoriasis, hand 
eczema and atopic eczema. In addition, 10 healthy 
controls (five female and five male) with an age range of 
23-31 years were studied. 


Suction-blister technique 


Suction blisters were produced by applying 350—400 
mmHg suction to the skin for 60-75 min. Seven blisters, 
each 5 mm in diameter, were produced and when the 
blisters were fully formed the suction was discontinued. 
Blister fluid was immediately withdrawn using a sterile 
syringe over 1-2 min. The total volume of blister fluid 
was 100-200 yl which was placed in a plastic vial and 
immediately frozen in liquid nitrogen and kept at 
— 80?C. None of the blisters contained erythrocytes in 
the fluid as judged by visual examination. 

The suction blisters were induced on the volar aspects 
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of forearms, abdomen, or thighs, at sites with urticarial 
lesions and in normal-looking skin in the patients with 
urticaria. Only the affected skin was studied in patients 
with mastocytosis. The remaining patients who suffered 
from eczema, prurigo of unknown origin, psoriasis, and 
atopic dermatitis, had blisters raised on normal-looking 
skin on the arms or abdomen. Suction blisters were also 
induced in patch-test areas or at tuberculin skin test sites 
on the forearms 0-5-3 h after applying the tests. 

Blood samples were collected and after coagulation 
and centrifugation, the resulting serum was kept at 
— 20°C until analysis. 


Tryptase assay 


Tryptase levels were analysed using a commercial assay 
(Pharmacia Tryptase RIACT, Pharmacia, Uppsala, Swe- 
~ den). Briefly, the assay was a solid-phase radio immuno- 
assay (RIA) based on two tryptase-specific monoclonal 
antibodies.” The tryptase in the sample (50 ul sample 
+50 ul diluent) reacted with anti-tryptase antibody 
bound to the wall of the test tube, then 1?5I-anti-tryptase 
(50 ul) was added to form a labelled complex. After 
overnight incubation at room temperature, the tubes 
were washed three times with 2 ml washing solution 
and the remaining radioactivity was determined. The 
data was evaluated against the tryptase standard sam- 
ples (2, 5, 10, 20 and 50 ug/l) provided with the kit. The 
tryptase levels were expressed as ug/l. The intra-assay 
and inter-assay coefficients of variation were below 4% 
at 2 ug/l or higher tryptase concentrations. 


Results 


The suction-blister fluid in all the cases examined 
contained detectable levels of tryptase. ' 


Chronic urticaria 


Patients with chronic urticaria had significantly 
increased levels of tryptase in their skin compared to 
controls (Fig. 1). Normal-looking skin in patients with 
ongoing urticaria had lower levels of tryptase but these 
were still significantly higher than in controls. The 
normal-looking skin of one patient was studied 24 h 
after a severe urticarial attack, and high levels of tryptase 
were still present (>50 ug/l). However, the level of 
tryptase declined in patients who had no skin lesions at 
the time of investigation, but who had urticaria some 
days previously. The level of tryptase was apparently not 
influenced by H1 blockers, because high levels of 
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Figure 1. The figure shows individual levels of tryptase m suction- 
blister fluid from various patients with urticana. URT1, suction-bhster 
fluid taken from urticarial lesions in 10 patients. Three patients had 
suction blisters in clinically normal skin, but had active lesions 
elsewhere. URT2, five patients without clinical urticaria, but with 
recent urticanal eruption. URT3, two patients with urticaria pigmen- 
tosa, which were studied before and after 14 days of daily topical 
application of clobetasone dipropionate under 4-h occlusion. Control, 
10 healthy controls. 


tryptase were found in patients on antihistamines but 
still with urticaria. 


Mastocytosis 


Two patients with pronounced skin mastocytosis and 
without urticaria had increased levels of tryptase 
although not to the same extent as patlents with active 
urticaria. 


Cholinergic urticaria and urticarial dermographism 


In one of two patients with cholinergic urticaria, and one 
patient with severe urticarial dermographism increased 
levels of tryptase were seen (results not shown). 


Prurigo 


Four patients complained of severe prurigo and were 
suspected of having chronic urticaria, but had no 
urticarial lesions (Fig. 2). One of these patients later 
developed disseminated lupus erythematosus and 
another neoplastic disease. One patient had previous 
angio-oedema, which was not present at the time of 
investigation. 


Eczema 


Five patients had various forms of eczema; two hyperker- 
atotic eczema of hands and feet, and three hand eczema 
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Disease groups 

Figure 2. The figure shows individual levels of tryptase in suchon- 
blister fluid from patients with a variety of skin disorders. PRUR, five 
patients suffering from prurigo of unknown cause, where urticaria was 
suspected but not observed. ECZEMA, five patients with contact 
allergies or keratotic eczema of hands. In two patients suction blisters 
were induced where a patch test was previously applied for 24 h. 
Control skin was also studied giving a total of seven measurements in 
this group. MANTOUX, one Mantoux-positive control had three 
suction blisters induced tn normal! skin and again 30 and 90 min 
following injection of tuberculin. No clinical reaction was observed. 
PSOR/AD, two patlents with plaque psonasis and one with active 
atopic dermatitis (AD) had suction blisters raised in normal skin 
(psoriasis) or in slightly ecrematous skin (AD). Control, ten healthy 
controls. 


and positive patch tests (nickel, fragrance mix, and 
formaldehyde), which were repeated on the volar aspect 
of their forearm in non-eczematous skin. Suction blisters 
were induced 30 min later before any clinical signs of an 
immune reaction. There was no significant increase in 
tryptase compared with controls (Flg. 2). 


Psoriasis and atopic dermatitis 


Two patients had psoriasis and the normal-looking skin 
close to a psoriatic lesion was studied; one had atopic 
dermatitis, and the suction blister was induced in 
normal-looking skin. In all these patients tryptase was 
found to be within the normal limits (Fig. 2) 


Tuberculin skin tests 


One healthy person had three tuberculin skin tests on 
the forearms using two units of tuberculin. Suction 
blisters were induced after 30 min and 2 h. Very low but 
detectable levels of tryptase were obtained (Fig. 2). There 
was an increase in tryptase after both 30 min and 2 h, 
but this was within the normal range and may have 
been a result of the intradermal injection. 


Allergy to NCR paper 


Four patients complained of itching and burning follow- 
ing contact with fresh NCR paper (no carbon copy 
paper). No differences in tryptase levels were found 
before and after exposure to NCR paper for 30 min. Three 
had normal levels of tryptase, whereas the fourth had 
significantly increased levels of tryptase (41 ug/l) both 
before and after contact with NCR paper. This patient 
had urticarial dermographism but not urticaria. 


Serum levels of tryptase 


Serum samples were taken from five patients with 
urticaria including those with skin mastocytosis. In 
none of the cases were increased levels of tryptase found 
(<2 ug/l) except in one of the patients with mastocytosis 
(2-1 ug/l). Serum was also investigated from two : 
patients with severe atopic dermatitis, one patient with 
severe persistent light reactivity and one patlent with 
severe erythroderma. Increased tryptase levels were not 
found (<2 ug/l) in any of the samples. 


Discussion 

This study found highly increased levels of tryptase in 
suction-blister fluid from patients with urticaria, being 
highest in fluid from active lesions, whereas tryptase 
could not be detected in the serum from these patients. 
This is probably due to the fact that the immunoreac- 
tivity of tryptase In serum is rapidly neutralized with a 
half-life of approximately 2 h?, and suggests that the 
tryptase detected in skin originated from the skin mast 
cells through local release. It is highly unlikely that 
basophils contributed because they are not prominent in 
the skin of patients with urticaria and also contain very 
little tryptase. 

Levels of tryptase were increased in clinically normal 
skin from patients with urticarial lesions elsewhere on 
the body or with recent urticaria and in patients with 
skin mastocytosis. A high level was also found in one 
patient with urticarial dermographism who complained 
of itching following contact with NCR paper. All other 
skin disorders including angio-oedema, prurigo, contact 
dermatitis, hyperkeratosis, eczema and psoriasis had 
tryptase levels within the range of the controls. Thus 
measurements of tryptase levels may help to distinguish 
cases of urticaria and to monitor activity of the disease. 
The mean level of tryptase in control skin found in this 
study (10 ug/l) corresponds well with data obtained by 
Shalit et al.? (7 ug/l). 
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It is possible that some of the released tryptase ts 
removed or neutralized from the suction-blister fluid 
during the 60-75 min-period needed for blister induc- 
tion. However, our observations show significant 
amounts of tryptase are present. This agrees with 
previous results showing an extended immunoreactivity 
in vitro of tryptase at 37°C (>20 h).> 

It is not known to what extent the mechanical suction 
forces on skin may influence the release of tryptase from 
mast cells. However, they cannot explain the large 
differences in tryptase levels found in our study group. 
Another factor is the number of skin mast cells. This 
number was very high in one patient with mastocytosis, 
but we did not flnd a corresponding high level of tryptase 
in the suction-blister fluid from this patient. Also, we 
studied only volar skin, where the total amount of skin 
histamine is almost the same.!? Tryptase release is 
apparently not related to the inflammatory response in 
the skin, because suction blisters were induced in 
normal-looking skin, apart from urticarial lesions. In 
one patient with atopic dermatitis the blisters were 
induced in an area of chronic eczema but increased 
levels of tryptase were not found. 

Previous investigations have shown the release of 
histamine, prostaglandin D2, leukotrienes C4 and D4 and 
tryptase during type I allergic reactions in the skin using 
skin windows?!-}5 or suction blisters.'*!° Tryptase has 
also been evaluated using biochemical and histochemi- 
cal techniques in various human tissues.’” The release of 
histamine and tryptase seems to correlate closely, 
although it was recently shown that ongoing antigen- 
stimulation leads to a continuous low but significant 
release of histamine lasting up to 6 h, whereas the level 
of tryptase falls to insignificant levels by that time.? 

The present study is the first to demonstrate quantita- 
tively the release of tryptase in the skin of patients with 
urticaria. It may provide an important technique for the 
evaluation of the participation of mast cells in skin 
inflammation. This technique also allows the in-vivo 
analysis of mast cell degranulation following injection of 
various mediators, and may provide a method for 
monitoring different treatments for urticaria and other 
mast-cell-dependent diseases and reactions. 
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Summary 


The effects of solar-simulated UV-irradiation on the activity of antloxidant enzymes and the amount of 


diene conjugation were studied in human epidermis in vivo. A single dose of UV-irradiation was found 
to result in a transient reduction in superoxide dismutase activity and this was followed by Increased 
amounts of conjugated diene double bonds, an index for oxidative stress. This suggests that in-vivo 
exposure of human epidermis to solar-simulated UV-irradiation causes changes in the enzymic 
antioxidant defence system which, in turn, are accompanied by increased level of oxidative stress. 


Chronic exposure to sunlight is known to result in an 
increased risk of cutaneous malignancies.! The cellular 
pro-oxidant states, deflned as increased concentrations 
of active oxygen species, organic peroxides and radicals, 
are implicated in a number of physiological and patho- 
logical processes, includiug both cellular ageing and 
chemical carcinogenesis.^? A pro-oxidant state may be 
due to either over-production of the reactive substances 
or a deficiency in the antioxidant defence system. Recent 
studies indicate that an exposure to UVB-irradiation 
may result in impairment of the antioxidant defence 
system in experimental animals as well as in tissue and 
cell cultures.*? In this study we have investigated the 
effects of solar-stimulated UV-irradiation on human 
epidermis in vivo. 


Methods 
Epidermis samples and UV exposures 


Fourteen male volunteers (aged 18-22 years) were 
exposed to one dose of solar-simulated UV-irradiation 
corresponding to 2 MED (minimal erythema dose). The 
light source was a UVB Osram HQI-TS 400 W/Berger 
Xenon solar simulator, with a radiation spectrum of 
285-350 nm and a peak at 315 nm. The light source 
irradiated in the UVB range (280-320 nm) at 
1:9 mW/cm?, and in the UVA range (320-400 nm) at 
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25 mW/cm?. The UV doses were measured using a 
Waldmann UV-meter. The average MED, measured as 
UVB-irradiation, was 50 mJ/cm". Both control epidermis 
and UV-irradiated epidermis were obtained using the 
suction-blister technique (suction for 2 h)? within 5 min 
of UVB irradiation, at 3 h, and at 24 h post-irradiation. 
The samples were then frozen at — 20?C and analysed 
within 4 weeks. 


Enzyme activities and percentage of conjugated diene 
double bonds. 


The percentage of conjugated diene double bonds as well 
as the analysis of glutathione peroxidase (with cumene 
hydroperoxide as substrate) and glutathione transferase 
activity were performed using previously described 
methods!?7'?, Catalase activity was determined by mea- 
suring the rate of disappearance of 15 mm hydrogen 
peroxide at 240 nm. Superoxide dismutase (Cu/Zn) 
was assayed spectrophotometrically by inhibition of 
epinephrine auto-oxidation.!* Standard curves for the 
enzyme activities of catalase and superoxide dismutase 
were made by using purifled enzyme preparations. 
Enzyme activities were expressed as ug of the purifled 
enzyme preparation/mg protein in the cell homogenate. 
In the analysis of catalase activity, 1 ug of the enzyme 
preparation (bovine liver catalase; E.C. 1.11.1.6; Sigma) 
corresponded to 2:5 U, and 1 ug of superoxide dismutase 
preparation (bovine erythrocytes; E.C. 1.15.1.13; 
Sigma) corresponded to 3:6 U. 
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Table 1. The activities of antioxidant enzymes in human epidermis 
following exposure to solar-simulated UV-irradiation 





SOD CATALASE GSH-PX GSH-TF 
Controls 100 100 100 100 
Immediate 624 11** 182+ 34* 100+20 85418 
n=6 n=6 n=6 n=6 
3h 10246 113416 9743 134423* 
n=8 n=8 n=7 n=6 
24h 116411 9017 956 126223 
n=8 n=7 n=8 n=7 


The enzyme activities are expressed as the percentage of the time- 
matched control value (mean 4 SEM), and at the different time points 
the statistical significances between the irradiated and control epider- 
mus were calculated using Students t-test for paired data: * =P «O0 05, 
** «P «0-01. The control groups at the different time points did not 
mgnificantly differ from each other, and the mean + SEM values of the 
control samples correspond to the following activities: superoxide 
dismutase (SOD) 7:5+0-5 units/mg protem (n=22); catalase 
2-8 +0:2 units/mg protein {n= 21); glutathione peroxidase (GSH-PX) 
20-:0-6 nmol/min/mg protem (n=21); glutathione transferase 
(GSH-TF) 32+ 2-5 nmol/min/mg protein (n— 19). 


Results 


The activities of catalase, superoxide dismutase, gluta- 
thione peroxidase and glutathione transferase at the 
different time points are shown in Table 1. As measured 
immediately after the UV-irradiation, the activity of Cu/ 
Zn-superoxide dismutase (SOD) was found to be signifi- 
cantly decreased, while catalase activity was substan- 
tially increased. At 3 h post-irradiation, glutathione 
transferase activity was slightly increased, while the 
glutathione peroxidase activity was unchanged at all 
time points. The percentage of conjugated diene double 
bonds was 8848%, 2594+55% (P«0-05) and 
147 +24% (P «0-05) of the control value as measured 
immediately, 3 h, and 24 h post-irradiation, respectively 
(Table 1). 


Discussion 


Superoxide dismutase activity was found to be decreased 
immediately after solar-simulated UV-irradiation, and 
UVB radiation (280-320 nm) can be considered mainly 
responsible for this decrease. The magnitude of the 
change can be considered biologically signiflcant 
because it is known from genetic disorders that even 
small changes in the amount of superoxide dismutase 
can have important effects on the cellular responses to 
oxidative stress.!? Consistent with this, after the decrease 


in superoxide dismutase activity the level of oxidative 
stress, as measured by the percentage of conjugated 
diene double bonds, was found to be increased. The 
present results show that the amount of lipid peroxida- 
tion is increased following solar-stmulated UV-irradia- 
tion, not only in cell cultures but also in vivo in human 
skin. The decrease in SOD activity may be due either to 
inactivation of the enzyme by the hydrogen peroxide 
formed, or to the direct action of UV-irradiation. 
Prolonged exposure to reactive oxygen spectes results in 
induction of pulmonary antioxidant enzymes,” and it 
remains to be investigated whether similar compensa- 
tory mechanisms are functioning in skin, e.g. following 
UVB phototherapy. The observed decrease in superoxide 
dismutase activity is consistent with earlier studies of 
both murine skin and cultured human keratinocytes,>” 
but the increase in catalase activity following UV- 
irradiation contrasts with recent studies on cell and 
tissue cultures.?7 Catalase activity, however, has been 
suggested to be of minor importance in the protection of 
cells from lipid peroxidation, because it is known that 
glutathione peroxidase (Se-enzyme) removes most if not 
all of the hydrogen peroxide originating from the 
endoplasmic reticulum.!? 

In conclusion, this experimental model provided a 
means of investigating the biochemistry of human 
epidermis in vivo. The present results demonstrate that 
an in-vivo exposure of human epidermis to solar- 
simulated UV-irradiatton is followed by impaired detoxi- 
fication of reactive oxygen and elevated oxidative stress, 
which, in turn, have been shown to be associated with 
chemical carcinogenesis and tumour promotion.’ It 
remains to be elucidated to what extent this mechanism 
of action of UV-irradiation contributes to the carcinoge- 
nic and tumorigenic properties of solar light and UVB 
radiation. 
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Summary 


An immunohistochemical study of basal cell carcinomas of varying histological type, using a panel of 


antibodies to constituents of the epidermal basement membrane, showed marked deficiencies in the 
expression of the antigens identified by the antibodies LH7:2, GB3 and G71. There was no correlation 
between loss of immunoreactivity to these antibodies and the histological features of the tumour. 


The precise mechanisms by which malignant keratino- 
cytes penetrate stromal tissue and breach endothelial 
basement membrane in the process of metastatic spread 
are not clearly established, but the potential importance 
of physical containment of tumour cells by an intact 
epidermal basement membrane (EBM) has been empha- 
sized. Breaches of basement membrane are widely 
described in malignant but not benign tumours of many 
organs,’ although abnormalities in the structural integ- 
rity of basement membrane are not restricted to malig- 
nancy, being found in a variety of inflammatory dis- 
orders.? 

One theory of metastasis is that transformed epider- 
mal cells produce degradative enzymes that are sub- 
strate-specific for basement membrane components and 
connective tissue stroma which facilitates invasion. The 
in-vitro and in-situ demonstration of collagenase around 
basal cell carcinomas (BCC)*? suggest the potential for 
dissolution of the collagenous components of the EBM 
during invasion, as type IV collagen constitutes the 
major structural protein of the EBM^ and type VII 
collagen is the major constituent of anchoring fibrils.? 

The recent development of highly specific antibodies 
to ultrastructurally defined epitopes within the several 
strata of the dermo-epidermal junction now allow a 
more detailed in-situ study of individual antigenic 
constituents of the EBM around cutaneous malignan- 
cies. The invasive characteristics of BCC, consisting of 
progressive, occasionally aggressive, local spread with a 
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very low propensity to metastasize, makes this tumour of 
particular interest with regard to the biological role 
played by EBM in the spread of malignant keratinocytes. 


Methods 


Tissue samples 


Elliptical excision was performed on 33 cá 
under local anaesthesia using 1% lignocai alone, 
infiltrated around the lesion. All patients gave informed 
consent. The specimens were bisected with one half 
undergoing routine paraffin processing for histological 
confirmation and classification, while the other half was 
frozen in liquid nitrogen-cooled isopentane using OCT 
cryoprotectant (Tissue Tec, Miles, U.S.A.) and stored at 
— 70°C until used. The 33 cases of BCC used in this study 
consisted of nodular (15), cystic (5), morphoeic (7) and 
superficial (6) histological patterns. Normal, non-lesio- 
nal hair-bearing skin (scalp three, face two) was used as 
control tissue to confirm the reactivity of the antibodies 
to appendageal structures and blood vessels in addition 
to interfollicular EBM. 


Primary antibodies used 


The monoclonal antibody (MAb) LH7:2 recognizes an 
epitope on the carboxyl terminus of type VII collagen. 
the major component of anchoring fibrils (AF), at the 
point of insertion of AF into the lamina densa.” A MAb to 
type IV collagen, a protein thought to be crucial to the 
structural integrity of the EBM, is localized at the lamina 
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Antibody Dilution Reactivity 
LH7 2 1:10 Type VII collagen 
(anchonng fibrils) 
Ant-type IV 1:50 Type IV collagen 
(lamina densa) 
Anti-laminin 1:50 Laminin 
(lamina lucida) 
GB3 1:50 Hemidesmosome associated proteins 
(lamina lucida) 
G71 1:10 Glycoprotein complex 


(lamina lucida) 


Table 1. Details of primary antibodies used 
Source 


Dr LM.Leigh* 
Dr LM.Leigh* 
E.Y. Labs Inc.t 
Sera Lab. Ltdt 


Dr J.D.Aplin§ 


*Dr LM.Leigh, ICRF Skin Tumour Laboratory, The London Hospital, London, U.K. 


TEY. Labs Inc., San Mateo, California, U.S.A. 
Sera Lab. Ltd, Crawley Down, Sussex, U.K. 


§Dr J.D. Aplin, Department of Obstetrics and Gynaecology and Biochemistry and Molecular 


Biology, University of Manchester, U.K. 


densa. The lamina lucida contains the antigens defined 
by a polyclonal antibody to laminin, a non-collagenous 
glycoprotein common to all basement membranes;? 
GB3, a MAb raised against an extract of human amnion 
which recognizes a non-collagenous protein constituted 
from five polypeptides, which localizes within the lamina 
lucida in close association with overlying hemidesmo- 
somes;? and G71, a MAb raised against human endome- 
trial epithelial cells which recognizes glycoproteins 
within the lamina lucida closely associated with the 
extracellular aspect of the basal epithelial cell.!? 


Immunohistochemistry 


Serial 5-um cryostat sections were mounted on glass 
slides, air dried and fixed in acetone prior to performing a 
standard indirect immunoperoxidase staining tech- 
nique.’ Briefly, sections were incubated with primary 
antibodies for 60 min (see Table 1 for dilutions used), 
followed by peroxidase-conjugated rabbit anti-mouse 
immunoglobulin (Dako U.K., High Wycombe, Bucks, 
U.K.) for 30 min. Visualization was accomplished using 
3,3’-diaminobenzidine (DAB) as the substrate for peroxi- 
dase for 10 min. All stages of the immunohistochemical 
reaction were separated by 10-min washes with Tris- 
buffered saline. Slides were counterstained using Mayers 
haemalum, dehydrated and cleared in xylene prior to 
mounting in DPX. Normal skin and perilesional skin 
were used as positive controls; negative controls con- 
sisted of omission of primary antibodies, thelr substitu- 
tion by trrelevant MAbs of similar isotype, omission of 
secondary antibodies and the use of DAB alone. 


Results 
Normal skin 


Antibodies to type IV collagen and laminin stained all 
basement membranes present in tissue sections; endo- 
thelial, smooth muscle and neuronal basement mem- 
branes were also demonstrated. Staining for type VII 
collagen and GB3 was, however, limited to the epidermal 
basement membrane. The G71 antibody gave continu- 
ous staining of the EBM and produced weak staining of 
some dermal endothelial BMs and some cytoplasmic 
staining of basal keratinocytes. All antibodies gave 
uninterrupted staining of the hair follicle apparatus, 
similar to that seen in interfollicular epidermis. 


Basal cell carcinoma 


All 33 cases of BCC showed continuous linear staining of 
the EBM around tumour islands for type IV collagen and 
laminin (Figs 1 and 2). Whilst the intensity of staining 
for type IV collagen in stx cases (18%) and for laminin in 
12 cases (36%) did show some quantitative reduction in 
focal staining compared with normal EBM, no areas 
without staining were noted, even in areas adjacent to 
dense mononuclear infiltration. There was no apparent 
correlation between the histological pattern of BCC and 
the staining pattern. 

In contrast to type IV collagen, staining for type VII 
collagen was completely absent in 24 of 33 cases (73%). 
An abrupt transition was seen between the normal 
interfollicular BM and the tumour islands (Fig. 1). In the 
remaining nine cases, pronounced diminution of stain- 
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Figure 1. (a) Continuous staining for type IV collagen around islands of basal cell carcinoma. Endothelial basement membranes are also clearly 
visualized. (b) Serial section shows corresponding loss of type VII collagen around the majority of the tumour tissue with normal staining of the 
overyling epidermal basement membrane ( x 62). 


ing for type VII collagen was seen with no case showing 
normal staining with LH7-2. Serial sections clearly 
demonstrated the presence of type IV collagen in areas 
where type VII collagen was absent. with the peri- 
tumoural EBM acting as a positive internal control for 
type VII collagen. 

Staining for the lamina lucida antigens recognized by 
GB3 and G71 also showed widespread abnormalities, 
frequently mirroring the losses of type VII collagen. GB3 
staining was lost in 30 of 33 cases (91%) (Fig. 3). The 
remaining three cases showed a marked reduction in the 
intensity of staining with numerous foci of attenuation. 
Similarly, G71 staining was totally absent or markedly 
reduced around the tumour islands of all BCC studied 
(Fig. 4). 


Discussion 


Electron microscopic (EM) studies of BCC initially des- 


cribed an intact EBM around tumour islands," which 
was supported by the immunohistochemical demonstra- 
tion of uninterrupted BM staining for laminin and type 
IV collagen. * ^ Subsequently, ultrastructural morpho- 
logical studies of the stroma around islands of BCC have 
demonstrated irregularities in the EBM'^ ^? and wide- 
spread degenerative changes of the stromal collagen 
adjacent to the tumour cells.'? Immunohistochemical 
studies have demonstrated a defect in staining for the 
bullous pemphigoid antigen (BPA )! 2? ?* and anchor- 
ing fibril antigens AF1 and AF2.?* Our findings confirm 
the earlier reports of continuous EBM staining for 
laminin and type IV collagen but demonstrate wide- 
spread absence of the GB3 and G71 epitopes from the 
lamina lucida, and the reduction of the anchoring fibril 
component type VII collagen. These findings for type VII 
collagen are at variance with those reported recently 
using a different antibody." The results of our study 
suggest that the loss of BPA is not an isolated defect but 
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Figure 2. Uninterrupted staining for laminin around islands of basal 
cell carcinoma ( x 80). 








Figure 4. Loss of staining for G71 around a superficial island of BCC. 
Note the staining of endothelial BM and cytoplasmic staining of some 
basal keratinocytes ( x 70). 


part of a more profound antigenic alteration in the EBM 
around BCC. 

The histological and clinical variants of BCC—super- 
ficial, nodulocystic, pigmented and morphoeic?*—have 
a variable capacity for local invasion. The morphoeic 
form is considered to have the greatest invasive poten- 
tial. We failed, however, to demonstrate any consistent 
correlation between the antigenic integrity of the EBM 
and the particular histological type of BCC, and are 
unable to support reports of the loss of type IV collagen 
and laminin from around morphoeic BCC.^7* Small 
buds of multifocal BCC arising from the epidermis 


Figure 3. Abrupt loss of GB3 staining on 
entering basal cell carcinoma | x 84). 


XN 


frequently showed identical staining reactions to deep, 
locally invasive morphoeic lesions. 

Perhaps the most significant finding of this study is the 
demonstration of a difference in type IV and type VII 
collagen expression around BCC. Preliminary data from 
other sources is In agreement with these findings.?? One 
of the theories as to how tumour cells invade local tissue 
concerns the production of degradative enzymes, specific 
for BM and surrounding connective tissue components. 
Neoplastic cells? including BCC*?® produce collage- 
nases which possess activity against collagen compo- 
nents in the EBM and surrounding stroma.?! Elevated 
levels of human skin collagenase, normally produced by 
fibroblasts, have been immunolocalized to the stromal 
tissue immediately adjacent to BCC tumour islands but 
not to the tumour cells themselves. Recent work 
suggests that human skin collagenase ts able to degrade 
type VII but not type IV collagen.?? The production of 
such a collagenase by stromal cells, perhaps in response 
to factors released by tumour cells, would lead to a 
selective dissolution of type VII collagen consistent with 
the results of this study, without substantially impairing 
the structural integrity of type IV collagen. Loss of 
anchoring fibrils and stromal collagen may be important 
factors in allowing local invasion or expansion of BCC 
within a still intact type IV collagen membrane. 

A putative role for type IV collagen in containment of 
malignant cells is supported by the demonstration that 
tumour cell lines with the greatest metastatic potential?? 
and areas of invasive breast carcinoma?* produce a 
different collagenase with type IV collagen degrading 
activity. Studies addressing type IV collagen staining 
patterns in epidermal tumours which frequently metas- 
tasise, such as squamous cell carcinoma, may further 
clarify the role of type IV collagen in cutaneous malig- 
nancies. 

Whilst diminution of immunoreactivity may repre- 
sent the true loss of a molecule due to enhanced 
catabolism via enzymatic degradation, other possibilities 
such as impaired production, assembly or secretion of 
BM components by tumour cells cannot be excluded. It is 
clearly established that epithelial cells in culture manu- 
facture BM components,???? and the loss of staining of 
certain constituents noted in this study may, therefore, 
represent an impaired ability of the neoplastic cells to 
manufacture the normal repertoire of BM components. 
A further explanation for the absence of EBM antigens 
around BCC would be that the cell type of origin (possibly 
a subpopulation of appendageal basal cells) does not 
have the phenotypic potential to produce type VII 
collagen or the G71 and GB3 antigens. However, our 
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own observations do not support this as all the EBM 
antigens examined gave continuous staining along the 
entire hair follicle structure, as well as the interfollicular 
regions. 

This study has demonstrated widespread deficiencies 
in the antigenic structure of the EBM around BCC, 
although the relationship between these antigenic ab- 
normalities and the invasive potential of the tumour 
remains uncertain. 
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Summary 


Nail thickness and mass (dry weight/unit surface area) of 21 toenails, removed from 19 patients after 


accidental injury, were measured over the mid point of the lunula, at the nail plate immediately distal 
to the lunula and at the distal end of the nail bed. Nail thickness increased from 43% of the final 
thickness over the mid-point of the lunula to 81% at its distal margin, the remaining increase in 
thickness being formed by the nail bed. The changes tn nail mass were comparable. We conclude that 
ventral nail produced by the nail bed comprises about one-fifth of the terminal nail thickness and 


mass. 


There are conflicting views as to whether the nail ts 
formed only by the matrix of the lunula or whether the 
nail bed contributes as the nail plate grows out." If the 
nail bed does contribute to the nail plate, then the nail 
would progressively increase in thickness and mass as it 
moves over the nail bed; we therefore measured nail 
thickness and mass at three defined sites along its length. 


Methods 


Clinically normal human nails, removed from the big 
toes of normal subjects because of accidental injury, 
were studied. A total of 21 nails, removed from 14 males 
(mean age 29 years, range 14-67 years) and five females 
(mean age 27 years, range 12—40 years), were immedi- 
ately placed in airtight screw-cap containers and pro- 
cessed as soon as possible in the laboratory. Each nail 
was wiped with gauze, eponychial tissue at the germinal 
matrix was removed with dissecting forceps, then the 
nail was dried to constant weight for 3 days in a vacuum 
oven. 


Nail thickness 


Nail thickness was measured at (i) the mid-point of the 
lunula, between the proximal margin of the avulsed nail 
and the distal end of the lunula, and corresponding to 
the germinal matrix; (ii) the proximal nail, 1 mm distal 
to the lunula and corresponding to the proximal margin 
of the nail bed; (iii) the distal nail, at a point proximal to 
the free edge of the nail and corresponding to the most 
distal part of the nail bed at the beginning of the 
onychodermal band (Fig. 1a). Measurements were made 
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with a screw-gauge micrometer or, when curvature 
prevented its use, with a vernier calliper. The thickness 
of each sample was calculated from the mean of three 
measurements with a SE of < 4 7X. 


Nail mass 


After nail thickness was measured, each nail was cut 
with a scalpel in a line parallel to the hyponychium to 
give three samples corresponding to the three areas 
under study (Fig. 1b). The outline of each sample was 
traced onto paper and the surface area of each measured 
by planimeter. The mean for each of the three areas was 
calculated from 10 complete tracings of each nail sample 
and gave a SE < + 596. Only 19 of the 21 nails were used 


3 
3 
2 
2 
1 1 


(a) (b) 


Figure 1. (a) Points at which nail thickness was measured. 1 =mid- 
point of lunula (germinal matrix); 2 = proximal margin of nail bed (1 
mm distal to lunula); 3- distal margin of nail bed just proxamal to 
onychodermal band. (b) Sites of separation of nail into three zones for 
measurement of mass, 1 =lunula; 2— proximal half nail plate beyond 
lunula; 3 distal half of nail plate beyond lunula. 
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because two fragmented whilst being cut. The samples 
were weighed by a balance measuring to an accuracy of 
1 x 1075 g and the mass calculated as dry weight/unit 
area. 


Results 
Nall thickness 


The terminal nail thickness was comparable in the two 
different nails examined in each of two ofthe patients but 
varied from 0-79 to 2-0 mm between the nails from 
different subjects. Regardless of absolute thickness, each 
of the 21 nails examined from 19 different patients 
showed the same site variation. Nall thickness was 
0:66+0-09 mm at the mid-point of the germinal 
matrix, 1:24+0:09 mm at the proximal nail bed 
(P<0-002) and 1:-5340-10 mm at the most distal nail 
site (P< 0-004) (Fig. 2). This corresponds to 43% of final 
nail thickness at the mid-point of the lunula (germinal 
matrix) and 81% of final nail thickness at the proximal 
nail-bed area, the final 19% of nail thickness being added 
along the nail bed beyond the germinal matrix. 


Nail mass 


Nail mass was similarly increased from 52 +4 mg/cm? 
over the germinal matrix, to 7045 mg/cm? over the 
proximal nail-bed area (P=0-0002), with a further 
increase to 87+10 mg/cm? (P=0-0061) from the 
proximal nail bed towards the distal free edge of the nail, 


100 2.5 


BO 
1.5 


60 


40 0 


mid~ prox distal 
lunula plate plate 
Figure 2. Nail thickness and mass at the three points and zones sampled 


showing progressive increase in both along the length of the nails. D, 
nail mass (mg/cm?); W, nail thickness (mm). 


corresponding to a mean increase in mass of 20% 
between the proximal and distal end of the nail beyond 
the germinal matrix. 


Discussion 

We have shown that nail thickness and mass increased 
both from the central lunula to the distal margin of the 
lunula and also, to a lesser extent, to the distal free edge 
of the nail. The increase In thickness occurred in all the 
nails measured and was always much greater than the 
error of the measurement. Nail thickness increased 
rapidly over the lunula, doubling from 43 to 81% of its 
final thickness from the mid-point to the end of the 
lunula, the remaining 19% of terminal thickness being 
contributed along the nail bed. These findings demon- 
strate that a single measurement of nail thickness is 
inadequate for comparisons unless it is specifically 
related to the site of measurement along the nail. 

To exclude the possibility that the increase in thick- 
ness was due to simple expansion, we measured dry 
weight/unit area and found that it also increased, 20% of 
nail mass being contributed by the nail bed beyond the 
lunula. Thus the increase in nail thickness was due to 
increased nail formation and not simply to expansion or 
hydration. In preliminary studies of three nails, protein 
content was found to increase in proportion to nail mass, 
again in keeping with increased nail synthesis. We 
therefore conclude that the increase in nail thickness 
and mass is due to continued nail formation. The 
measurements show this to be very rapid in the proximal 
nail over the lunula, indicating a very fast rate of 
production of cells in the germinal matrix in this region. 
The ventral nail, which ts formed subsequently and more 
slowly by the nail bed, nevertheless contributes 20% of 
the final nail mass. This surprisingly large contribution 
of ventral nail is a normal occurrence because the nails 
studied were all healthy and had only been removed 
following an injury. Although we measured nall thick- 
ness at only three points the changes in nall mass 
encompassed the intermediate points, showing that 
growth is continuous along the whole of the nail bed. 

Previous evidence on the contribution of the nail bed 
to nail production is conflicting and contradictory as are 
the textbook accounts.19-1*: 15 Earlier anatomical and 
pathological studies! 5 provided evidence of a ventral 
component from the nail bed and a dorsal component 
from the underside of the nail fold in addition to the bulk 
of the nail originating in the matrix. This evidence was 
challenged by Zaias and Alvarez? and Norton?, who 
found no evidence of a ventral nail contribution using 


autoradiographic distribution of radiolabelled thymidine 
and glycine in monkeys and man. Unfortunately both 
these studies were flawed. In particular the study of Zaias 
and Alvarez was inadequate with regard to site of 
delivery of the isotope and definition of the time and site 
of examination required to distinguish nail growing out 
from the matrix from that produced by the nail bed. 
Likewise, although Norton injected the isotope subun- 
gually into the matrix, the description of the sequence of 
labelling along the nail bed was incomplete and the clear 
findings of incorporation, particularly of glycine, by the 
cells of the nail bed were inexplicably dismissed. For 
these reasons it cannot be excluded that the isotopic 
incorporation found in the nail bed in both studies was 
due to formation of ventral nail by the nail bed. These 
studies cannot therefore be regarded as definitive, 
although they have been widely quoted. Likewise recent 
ultrasound studles!? have been interpreted incorrectly 
as showing no evidence of a ventral nail when they 
simply show no evidence of a corresponding sound 
reflection. 

Thus, our finding that 2096 of the nail mass is formed 
by the nail bed as the nail grows out along it resolves the 
previous conflict and is the first definitive quantitative 
demonstration of the contribution of the ventral nail to 
the nail plate. We believe this to have considerable 
implications for nail disease and for the penetration of 
drugs into diseased nail. 
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The performance of a new scanning laser-Doppler velocimeter (LDV), which can rapidly measure 
blood flux over a large area of skin without contact with the skin surface, was compared with that of a 
conventional laser-Doppler instrument. The vascular response was measured to a range of doses of 
UVB, and dilutions of contact allergens and sodium lauryl sulphate. The detection threshold of the 
scanning LDV was equal to, or lower than, that of the conventional instrument. For allergic contact 
hypersensitivity reactions (ACH), the coeffictent of variation was significantly less using the scanning 
LDV. 

The scanning LDV allowed accurate measurement of the change in area that occurs with 
increasing intensity of inflammatory reaction. For ACH reactions the area of inflammation continued 
to increase at dilutions where blood flux had reached a plateau. The flare area was found to increase 


linearly with log dose of histamine with no change in blood flux. 


Laser-Doppler velocimetry (LDV) has been used widely 
over the last 10 years as a non-invasive method for 
measurement of the vascular changes accompanying 
cutaneous inflammation}? and a number of LDV instru- 
ments are now avallable commercially. The principle of 
LDV is based upon measurement of the frequency 
change of monochromatic red light that has been 
scattered by moving red blood cells. In conventional 
instruments the laser light is transmitted to and from the 
skin surface by a flbre-optic light guide, positioned over 
the area of interest and secured with adhesive tape. 
Although these instruments readily permit continuous 
and repeated measurement of blood flux at a single point 
on the body surface, they are limited by the small area 
that can be measured at one time. Study of inflammation 
at multiple sites on the skin is therefore time-consuming 
as the light guide has to be repositioned between each 
measurement, 

A laser-Doppler instrument has been developed which 
can measure cutaneous blood flux over a large area of 
skin, within a short time perlod, and without contact 
with the skin surface. We have evaluated this new 
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scanning LDV by comparing its performance in the 
measurement of four different cutaneous inflammatory 
reactions with that of a conventional laser-Doppler 
instrument. 


Methods 


Inflammatory responses 
The following inflammatory reactions were studied: 


UVB erythema. The erythemal response to ultraviolet 
(UV) B radiation was measured in four adult volunteers 
(sun-reactive skin type II or III). Eight or nine adjacent 
sites of 10-mm diameter on the back were irradiated 
with a geometric series of doses of UVB (the maximum 
dose used being approximately four times the minimal 
erythema dose) using a filtered medium pressure mer- 
cury arc lamp.* Responses were measured at 24 h. 


Allergic contact hypersensitivity (ACH). Four patients who 
were known to have positive reactions to at least one 
common antigen were challenged with a series of 
dilutions of the appropriate antigen as described pre- 
viously.” Two patients were sensitive to nickel, one to 
wool alcohols and one to thiuram mix. Nickel sulphate 
was prepared as a 20% solution in water; solutions of 
wool alcohol and thiuram mix were prepared by dissolv- 
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ing 200 mg of allergen (as supplied for routine patch 
testing by Trolab, Hermal, Hamburg, Germany) in 0-8 
ml of chloroform. Successive dilutions (range 1 in 5 to 1 
in 5 x 10° of the concentration of allergen used in our 
standard patch-test series) were prepared in water or 
chloroform as appropriate and 20 ul of each dilution 
pipetted on to an Al-test (Imeco) and allowed to 
evaporate. Patches were applied to the volar aspect of the 
forearm and secured with adhesive tape. The patches 
were removed after 48 h and the responses measured at 
72 h. 


Irritant reaction. Six successive twofold dilutions of a 496 
solution of sodium lauryl sulphate (SLS) were prepared; 
15 ul of each dilution were pipetted on to a filter paper 
disc and Finn chamber, and applied to the volar aspect of 
the forearm of four adult volunteers. The patches were 
removed after 48 h and the responses measured at 72 h. 


Histamine induced weal and flare. Histamine acid phos- 
phate (0-5, 2, and 8 ug in 100 pl of saline) was injected 
intradermally into the volar aspect of either forearm in 
four adult volunteers. 


Scanning LDV measurements 


The principle of measurement of blood flux with the 





Doppler 
signal 
processor 


Computer 


Figure 1. Block diagram of the scanning laser-Doppler velocimeter. 


scanning LDV is no different from that of a conventional 
LDV instrument. However, with the scanning LDV, light 
from a helium—neon laser is reflected by a mirror on to an 
area of skin and the light remitted from the skin is 
returned by the mirror and a sertes of lenses to four 
photodiodes. The mirror is mounted in a motor-driven 
gimbal which permits the light to scan the area of 
interest in a rectilinear manner (Fig. 1). The signal from 
the photodiodes ts first processed to form a scale with 
256 subdivisions. This is then displayed on a monitor 
screen as an image of 250 x 250 pixels where blood flux 
is shown on a colour scale with 16 subdivisions. The 
distance between the mirror and the skin surface is not 
critical, allowing whole body or more detailed small-area 
scans to be performed. At the closest scanning distance 
of 0-6 m, a skin area of 0-023 m? is defined, each ptxel 
then representing a skin surface area of approximately 1 
mm^. Each scan is completed in 6 min irrespective of 
area under study. A full technical description of the 
instrument has been published.® 

Scans of UVB, ACH and irritant inflammatory reac- 
tions were performed in triplicate. Histamine-induced 
reactions were only scanned once in view of the more 
rapid change in reaction with time. A square of matt 
black adhesive tape (400 mm?) positioned within the 
scan area enabled the pixel area for each scan to be 
calculated. 


Lenses eed 


Photodiodes 
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Conventional LDV 

Blood flux was measured using a commercially available 
laser-Doppler velocimeter (Periflux PF2, Perimed, Swe 
den). Measurements of the different inflammatory reac 

tions were made at each site in triplicate, the probe 
holder and probe being repositioned between each 
measurement. Randomly selected, adjacent, untreated 
sites were used as controls. The reading from the 





instrument was relayed to a chart recorder and the mean 
deflection estimated visually from the recording pro- 
duced at each site over a period of at least 20 s after 
steady-state conditions had been achieved. The increase 
in flux due to inflammation (AF) was expressed as the 
difference between the mean reading at each site and the 


mean background reading determined at three adjacent 


control sites. 


Figure 2. Representative scans of (a) ACH. (b) 
irritant and (c) histamine induced reaction 


n 
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Results 


Representative scans of the inflammatory reactions are 
shown in Figure 2. 


Quantification of scanning LDV-generated data 


The reference area of 400 mm? defined with matt black 
adhesive tape squares allowed calibration of pixel area 
for each scan. A rectangle at least four times the area of 
the tape was outlined on an adjacent area of the scan 
that corresponded to normal skin. The mean flux within 
this area was defined as ‘the mean background flux’. The 
10% of pixels representing the highest blood flux within 
the background area were identified, and the mean 
blood flux of this group was defined as ‘maximum 
background flux’. 

A similar technique was used to calculate a ‘maxi- 
mum flux’ value for each inflammatory skin reaction. 


(volts) 


Scanning LDV A Flux Conventional LDV A flux 
(relative units) 


Scanning LDV Area (mm?) 


Figure 3. Examples of dose-response curves 
for UVB, ACH and trritant inflammatory 
reactions. Each point represents the 3 10 
mean-+SD of the Increase m blood flux or the 
area of inflammation. 





UVB dose (mJ/cn£) 


The increase in flux at each site due to inflammation (AF) 
was expressed as the difference between ‘maximum flux’ 
and ‘maximum background flux’. 

The area of the inflammatory reaction at each site was 
calculated from the number of pixels showing a blood 
flux value greater than two standard deviations above 
the mean background flux. 


UVB, allergic contact hypersensitivity and irritant 
reactions 


Dose-responses 


The AF values obtained for each set of readings from both 
instruments were plotted against log dose of UVB, 
antigen or irritant. A sigmoid dose-response relation- 
ship was found in all cases (Fig. 3). The scanning LDV 
also allowed dose-response curves to be plotted using 
area of inflammation as a measure of response. UVB and 
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Table 1. Smallest dose or dilution producing mmimal erythema or 
significant change in blood flux with either instrument 





Measurement method 

















Conventonal Scanning Visual 
LDV LDV threshold 
UVB (mJ/cm?) 
1 15 11:3 11:3 
2 16-1 16-1 12-2 
3 122 12:2 9:2 
4 12:2 12:2 9:2 
ACH (dilution) 
1 1/5000 1/5000 1/5000 
2 1/500 1/5000 1/500 
3 15/1000 15/1000 7-5/1000 
4 1/500 1/50,000 1/5000 
Irritant (95 concentration of SLS) 
1 1-0 05 0:25 
2 0:25 0:125 0:125 
3 0:125 0:25 0:125 
4 1 1 1 


irritant-induced reactions all showed sigmoid responses. 
However, for three of the four ACH reactions the area of 
Inflammation continued to increase at dilutions where 
the increase in blood flux had reached a plateau. 


Correlation between the conventional LDV and the 
scanning LDV 


The values of AF obtained with the scanning LDV 
showed a significant correlation with those obtained 
with the conventional LDV for UVB, ACH and trritant 
reactions (Spearman-rank correlation coefficient, 
P<0-001). 


Comparison of threshold sensitivity and coefficient of 
variation 

The smallest dose of UVB or SLS, or largest dilution of 
antigen, to produce a significant increase in blood flux 
over background levels (defined as P< 0-05, t-test) with 
either instrument was used to compare their sensitivi- 
ties. The detection threshold of the scanning LDV was 
equal to or lower than that of the conventional LDV for 
all the UVB and ACH reactions, and three of the four 
irritant inflammatory reactions (Table 1). 
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Figure 4. The relationship between coefficient of vanation (CV), 
expressed as CV conventional LDV minus CV scanning LDV, and the 
intensity of the inflammatory reaction. (a) UVB, (b) ACH and (c) 
irritant reactions. 
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Figure 5. Correlation between AF and area of inflammatory reaction 
measured with scanning LDV for (a) UVB, (b) ACH and (c) irritant 
reactions. 


The coefficient of variation (CV) was calculated for 
both instruments at each skin site. The difference 
between the CV obtained with the scanning LDV and the 
conventional LDV was plotted against Intensity of 
reaction (AF for conventional LDV, Fig. 4) and the sign 
test used for statistical analysis. There was no signiflcant 
difference in the CV between the conventional and 
scanning LDV for UVB and irritant inflammatory reac- 
tions. However, for ACH reactions the CV was signif- 
cantly less for the scanning LDV (P « 0:001) than for the 
conventional LDV. This difference was most evident for 
inflammatory reactions at or just above threshold. 


Correlation between AF and area of inflammatory reaction 
measured with SLD 


The relationship between AF and area of inflammation 
for UVB, ACH and trritant reactions is shown tn Figure 5. 
AF values showed signiflcant correlation with the area of 
inflammation values for UVB, ACH and irritant-induced 
inflanmation (Spearman-rank correlation coefficient, 
P « 0:001). ACH reactions differed from UVB and irritant 
ones in that the relationship appeared to be non-linear in 
the more intense reactions with a plateau observed 
where the area of inflammation continued to increase 
with no increase in AF. 


Measurement of response to intradermal histamine 


The flare response but not the weal was clearly defined 
using the scanning LDV (Fig. 2). Flare area, calculated as 
described above, increased linearly with log dose of 
histamine (Fig. 6). The maximum blood flux within the 
area of flare, however, showed no increase with increas- 
ing dose of histamine. 


Discussion 

The performance of a new scanning laser-Doppler 
velocimeter has been compared with that of a conven- 
tional LDV instrument in the measurement of experi- 
mentally induced cutaneous inflammation. We chose to 
study UVB, ACH, chemical irritant and histamine- 
induced inflammation as these reactions differ greatly in 
clinical appearance, and therefore require different 
measurement techniques. 

The scanning LDV was quick and simple to use, and 
produced hard copy, high-resolution colour scans. It was 
possible to analyse the data obtained from the instru- 
ment to give a measurement of maximum blood flux 
(equivalent to the reading obtained from conventional 
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Figure 6. Relationship between AF and area of inflammatory reaction 
and increasing histamine dose. 


instruments) and also a measurement of the area of 
inflammatory reaction. 

Using the maximum blood flux measurement, dose- 
response curves were constructed for UVB, ACH and 
irritant inflammation. The form of the dose-response 
curves was similar for both instruments (Fig. 3). Correla- 
tion analysis showed a significant relationship between 
the scanning and conventional instruments (Spearman 
rank correlation coefficient P« 0-001). Visual assess- 
ment of the data suggested that the relationship was 
non-linear for ACH and irritant inflammatory reactions. 
Maximum blood flux values obtained with the scanning 


LDV showed a larger increase initially before reaching a 
plateau, whereas blood flux values obtained with the 
conventional instrument continued to increase 
throughout the dose/dilution range used. It remains to 
be determined which of the two LD velocimeters gives 
the best representation of blood flux in these inflamma- 
tory reactions. 

In terms of detection threshold the scanning LDV was 
equal to or more sensitive than the conventional 
instrument (Table 1). Triplicate measurements allowed 
us to calculate a coefficient of variation for the measure- 
ment of the inflammatory response at each skin site. 
There was no significant difference between CV values 
for the two instruments when measuring UVB or irritant 
responses. However, for ACH measurements the scan- 
ning LDV showed significantly lower CV values than the 
conventional LDV (Fig. 4), and this difference was most 
evident at reactions at or just above the detection 
threshold. As the conventional LDV only measures blood 
flux within an area of approximately 2 mm diameter, 
small changes in site of measurement when reposition- 
ing the probe may be expected to result in inaccuracy, 
especially when measuring a non-uniform skin reaction 
such as ACH. 

The area of inflammation increases with the intensity 
of the reaction. This may be seen tn the clinical 
evaluation of patch-test responses where strong positive 
reactions extend to involve an area much larger than 
that to which the allergen had been applied. The area of 
reaction can be measured approximately using conven- 
tional LDV instruments only if repeated closely apposed 
readings of blood flux are made; see for example 
Swanson-Beck and Spence 1986.? The scanning LDV 
allows for the first time a quick and simple method of 
measuring the area of inflammation. Dose-response 
curves showed that the area of inflammation increases 
linearly with log dose for UVB, ACH and irritant 
reactions (Fig. 6). In three of the four ACH reactions, the 
area of inflammation continued to rise at doses above 
which blood flux had reached a plateau, suggesting that 
area measurements may provide more information 
concerning the full dose-response relationships for ACH 
than those based on maximum blood flux measure- 
ments. 

The scanning LDV clearly defined the flare but not the 
weal component of the response to injected histamine. 
As the edge of the histamine-induced flare is indistinct 
and irregular, the conventional method of calculating 
flare area by measurement of diameter is difficult and 
subjective. The scanning LDV allowed objective 
measurement of flare area which was shown to increase 
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linearly with log dose of histamine (Fig. 6). Despite the 
increase in flare area, the maximum blood flux within 
the flare showed no signiflcant change with dose of 
histamine. 

The new scanning LDV instrument represents an 
important advance in the measurement of blood flux 
using laser-Doppler techniques. It is as sensitive as 
conventional instruments but has the considerable 
advantage of being able to measure blood flux over large 
areas without contact with the skin surface. The 
measurement of area of inflammation using the instru- 
ment will have many dermatological applications, 
including the assessment of the severity and the response 
to treatment of skin diseases characterized by an in- 
crease in blood flow, such as psoriasis. 
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The proliferative lymphocyte response to sonicated group A, B-haemolytic streptococci (Strep-A) was 
measured by thymidine incorporation in 78 patients with psoriasis (guttate, chronic plaque or both). 
Lymphocytes from 72 ofthese patients were also cultured with streptokinase/streptodornase (SK/SD), 
and 20 ofthe patients with chronic plaque psoriasis were further tested with PPD, Candida albicans and 
sonicated Streptococcus mutans, a bacterial type not associated clinically with psoriasis. The median 
stimulation index (SI) of the psoriasis group to the Strep-A preparation was significantly higher than 
that of a group of 27 non-psoriatic individuals (P « 0-05). Within this group, only the patients with 
chronic plaque psoriasis (n — 42) showed a significantly increased proliferative response compared to 
the non-psoriatic controls (median SI—123:8 and 31.9, respectively, P 0-01). Although the 
lymphocyte response of the chronic plaque group to SK/SD was also markedly higher than that of the 
control group, this difference did not reach statistical significance. In addition, these patients did not 


show significantly increased responses to any of the other antigens tested, including S. mutans. 

No correlation was observed between the degree of proliferation to Strep-A and disease extent or 
activity. Similarly, ASO titres, which were raised in 11 out of 23 guttate and three out of nine chronic 
plaque psoriasis patients tested, did not correlate with the proliferative responses observed. 


The association between psoriasis and B-haemolytic 
streptococcal infections is well documented. Patients 
with guttate psoriasis show a strong association between 
previous streptococcal throat infections, raised antibody 
titres to streptococcal antigens and the initiation of skin 
lesions.! In addition, exacerbation of chronic plaque (CP) 
psoriasis may occur following tonsillitis.? Therefore 
several reports of elevated antistreptolysin titres!? and/ 
or positive group A, B-haemolytic throat cultures** in 
some patients with CP psoriasis suggest that haemolytic 
streptococci may act not only as a triggering factor for 
self-limiting acute psoriasis, but also as an on-going 
stimulus for the chronic form of the disease. 

Based on this premise, Rosenberg et al.? treated nine 
patients with resistant, streptococcal-associated psoria- 
sis with rifampicin combined with penicillin or erythro- 
mycin to determine the effect of streptococcal eradica- 
tion on their disease. Of the nine patients, four of whom 
had CP psoriasis, five were evaluated as having an 
excellent response (95-100% disappearance of lesions) 
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and four as having a good response (80-95% improve- 
ment), indicating that streptococcal antigens may be 
involved in persistent psoriasis. 

Furthermore, patients with psoriasis appear to have 
an altered response to streptococcal antigens in vivo as 
demonstrated by a decrease in the intensity of erythema 
and induration 48 h after intradermal injection of 
streptokinase/streptodornase (SK/SD).° Patients with 
psoriasis also show a delay in resolution of this delayed 
hypersensitivity response compared with non-psoriatic 
controls.’ In-vitro cell-mediated immunity to group A 
streptococcal cell wall and cell membrane antigens as 
measured by the two-step leucocyte migration inhibition 
assay was shown to occur significantly more often in 
patients with psoriasis than in controls, but this response 
was restricted to patients with guttate psoriasis.? 
Increased humoral responses to extracellular products of 
group A streptococci have also been reported in psorla- 
sis? as in patients with other complications of group A 
streptococcal infections, such as rheumatic fever.!° 

The purpose of this study was to examine the 
proliferative response of blood lymphocytes from 
patients with different types of psoriasis to group A 


haemolytic streptococci and to compare this with re- 
sponses to other antigens, including Streptococcus 
mutans that has not been implicated in psoriasis. 


Methods 
Patients and controls 


Seventy-eight patients (44 males and 34 females) with 
psoriasis were studied. They were subdivided into three 
groups according to the following clinical criteria: (i) 
guttate psoriasis defined as a sudden outbreak of small 
lesions less than 5 mm in diameter on the trunk; (ii) 
chronic plaque (CP) psoriasis defined as the presence of 
stable lesions; (iii) guttate-- CP psoriasis in which a 
guttate flare occurred in patients with a history of or 
existing CP lesions. 

There were 24 guttate patients (age 16-64 years), 42 
CP patients (age 15-85 years) and 12 guttate-- CP 
patients (age 20—52 years). Of the total of 36 patients 
with guttate psoriasis, 15 were receiving treatment at 
the time of the study; one patient was taking dithranol, 
two were recelving photochemotherapy (PUVA) and 12 
were on topical steroids. Four of the 42 CP patients were 
receiving topical steroids and one PUVA. Seven patients 
were studied both on and off treatment. 

Control subjects were 27 healthy adult members of 
staff who had no known history of psoriasis (14 males 
and 13 females). 


Isolation of peripheral blood mononuclear cells (PBMC) 


Peripheral blood mononuclear cells (PBMC) were iso- 
lated from 20 ml of heparinized blood by Ficoll-Hypaque 
gradient centrifugation (Lymphoprep, Nyegaard and 
Co., A/S. Oslo, Norway). The cells were then washed 
twice with RPMI 1640 (Flow Labs, Irvine, Ayrshire, 
Scotland) containing 2 mg/ml bicarbonate, 20 mM 
glutamine, 0:1 mg/ml streptomycin and 100 U/ml 
crystapen, and resuspended at 105 cells/ml in the same 
medium supplemented with 5% heat-inactivated autolo- 
gous plasma. 


Antigens 


PBMCs from 78 patients with psoriasis were tested with 
group A, fi-haemolytic streptococci (Strep-A); 72 were 
also cultured with SK/SD, and a proportion of CP 
patients were tested with purified protein derivative 
(PPD) (18 patients), Candida albicans and S. mutans (17 
patients). 
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Strep-A (a mixture of four throat group A Isolates) and 
S. mutans (a gift of Professor Lehner, Department of 
Immunology, Guys Hospital Medical School, London, 
U.K.) were prepared in the same manner. The bacteria 
were grown in Todd-Hewitt broth at 37°C for 24 h, 
harvested by centrifugation, inactivated by heating at 
56°C for 1 h and washed four times in phosphate- 
buffered saline. The bacterial cells were adjusted to 
approximately 1 mg protein/ml] and then sonicated for a 
total of 10 min in 1-min bursts, aliquoted and stored at 
— 20°C. The bacterial preparations were then added to 
PBMC cultures at dilutions of 1:100, 1:1000 and 
1:10,000 in plasma-supplemented culture medium. 

The PBMCs were cultured with SK/SD (Lederle, 
Gosport, Hants, U.K.) at final concentrations of 25, 50 
and 100 U/ml, with PPD (Central Veterinary Laborator- 
les, Weybridge, Surrey) at 0-1, 1 and 10 ug/ml and with 
C. albicans (Central Public Health Laboratories, Colin- 
dale, U.K.) at 1, 10 and 100 ug/ml. 


Proliferation assay 


Triplicates of 10° PBMCs were set up with 100 yl of each 
antigen in flat-bottomed 96-well plates (Sterilin, Houns- 
low, U.K.) and cultured for 7 days in a humidified 
incubator with 5% CO2/95% air at 37°C. Six hours 
before harvesting, each well was pulsed with 4 uCi/ml of 
tritiated thymidine, specific activity 5 Ci/mmol. Cells 
were harvested with an automatic cell harvester (Ska- 
tron, Lier, Norway) on to glass fibre filters and the 
amount of incorporated radioactivity was measured in a 
B-scintillation counter. Results were expressed as the 
Stimulation Index (SI), i.e. the ratio of the counts per min 
(c.p.m.) of the culture plus antigen to the c.p.m. of the 
culture with medium alone. The radioactivity of unsti- 
mulated cultures was, in most instances, below 500 
c.p.m. 


Anti-streptolysin-O titres 


Thirty-two of the patients were tested on the same 
occasion for antistreptolysin-O (ASO) antibodies using a 
standard haemolysis inhibition assay. A titre of > 200 
IU/ml was taken as the upper limit of normal. 


Statistical analysis 


The differences between groups of data were analysed by 
the Wilcoxon two-sample test. 
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Results 
Responses to Strep-A and SK/SD 


A wide range of responses was observed when lympho- 
cytes from the 78 patients with psoriasis and 27 non- 
psoriatic controls were stimulated with the Strep-A 
preparation (optimal dilution of 1:1000 in both 
instances), but a significantly stronger reactivity was 
demonstrated by the patients' lymphocytes overall 
(P«0-05) (Fig. 1). This was mainly due to higher 
responses by lymphocytes from patients with CP psoria- 
sis (n—42) who gave a median stimulation index (SI) of 
124 compared with 32 for the non-psoriatic controls 
(P« 0-01). The responses of the patients with guttate 
psoriasis were not significantly different from those of 
either the non-psoriatic controls or the patients with CP 
psoriasis. The median SI for the 12 patients who had 
guttate + CP psoriasis was 74, whilst those with guttate 
psoriasis alone (n= 24) had a median SI of 44 (Fig. 1). No 
difference in responses to Strep-A was observed in 
relation to treatment, and sequential studies of seven 
patients while on and off treatment showed fluctuations 
that were similar to those observed in untreated patients. 
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Figure 1. Proliferative responses expressed aslog1o stumulatton index to 
sonicated group A, f haemolytic streptococci (Strep-A), diluted 
1:1000, of blood lymphocytes from patients with guttate, chronic 
plaque (CP) or guttate plus chronic plaque psoriasis compared to non- 
psortatic controls. Median values are shown for each group., 


When lymphocytes from patients with psoriasis were 
cultured with SK/SD antigen, the CP group had the 
highest median SI of 171, the guttate group the lowest 
median SI value of 51 and the patients with guttate +CP 
psoriasis an intermediary median SI value of 89. This 
response pattern was similar to that observed with Strep- 
A but the difference between the patient groups and the 
non-psoriatic controls (median SI= 61) was not signifi- 
cant for the SK/SD antigen. There was a positive 
correlation between the Strep-A and SK/SD responses for 
each group of patients (r— 0-85, 0-65, 0-68 for the CP, 
guttate, and CP + guttate groups, respectively). 

To determine whether there was any relationship 
between lymphocyte responses and clinical changes, 
lymphocytes from 19 patients were tested with Strep-A 
and, in most instances, also SK/SD on two or three 
Occasions over periods ranging from 2 weeks to 5 
months. Nine non-psoriatic controls were similarly 
tested. The responses showed considerable variation, but 
this was similar in the psoriatic patients and the controls. 
No consistent relationship was observed between the 
clinical state and the proliferative lymphocyte responses 
in the patients. 


Responses to S. mutans 


As the patients with CP psorlasis showed the strongest 
responses to Strep-A, lymphocytes from 17 of these 
patients were cultured with a sonicate of S. mutans, a 
streptococcal organism that has not been associated 
with psoriasis. The median SI response to this prep- 
aration, at an optimal dilution of 1: 1000, was higher for 
the CP patients than the 20 non-psoriatic controls (31 
vs. 17) but this difference was not significant (Fig. 2). 
Thus, unlike the controls who responded similarly to 
both streptococcal preparations, the CP patients demon- 
strated significantly stronger stimulation by Strep-A 
than by S. mutans (P<0-005). 


Responses to non-streptococcal antigens 


A. wide range of proliferative responses to PPD and C. 
albicans was observed in both CP and non-psoriatic 
individuals. The median SI values for the CP group were 
higher (PPD: 190, n— 18 vs. 144, n=20; C. albicans: 
137, n— 17 vs. 89, n=20 for CP and non-psoriatics, 
respectively) but these differences were not significant. 
Furthermore, the controls showed significantly stronger 
responses to PPD and C. albicans than to the Strep-A 
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Figure 2. Proliferative responses expressed as logio stimulation index to 
Strep-A and S. mutans, both diluted 1:1000, of blood lymphocytes 
from patients with chronic plaque psoriasis compared to non-psonatic 
controls. Median values are shown for each group. 


preparation (P «0-01 and P « 0-05, respectively), whilst 
such a difference was not noted in the CP patients. 


Anti-streptolysin-O titres 


ASO titres were determined in 23 guttate and nine CP 
psoriasis patients at the time when their lymphocyte 
responses were measured. Eleven patients with guttate 
(4996) and three with CP (3396) psoriasis had raised ASO 
titres (7 200 IU/ml). There was no correlation between 
the level of the ASO titre and the proliferative response to 
Strep-A in individual patients. 


Discussion 


This study has shown that blood lymphocytes from 
patients with CP but not guttate psoriasis have an 
enhanced proliferative response to sonicated group A, f- 
haemolytic streptococci compared with healthy, non- 
psoriatic individuals, This enhancement is selective for 
Strep-A as the responses to S. mutans, PPD and C. albicans 
were not significantly different between the groups. An 
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earlier study, using a leucocyte migration inhibition 
assay, reported an increased lymphocyte response to 
streptococcal cell wall and cell membrane antigens, in 
patients with guttate but not other forms of psoriasis. 
The reason for the discrepancy is not clear, but is 
probably due to different assay systems. The presence in 
the healthy control group of a small number of indi- 
viduals with increased proliferative response to Strep-A 
is, perhaps, not surprising. Psoriasis is a common 
disorder and a high prevalence of psoriatic genes would 
be expected in the general population. 

Our findings raise the question as to why patients with 
guttate psoriasis, in whom lesions commonly erupt 1-2 
weeks after a streptococcal sore throat, do not show 
increased lymphocyte responses to Strep-A whilst 
patients with CP psoriasis do. This might be due to an 
active recruitment of Strep-A-reactive lymphocytes from 
the blood into the skin during the active phase of guttate 
psoriasis (the intermediary proliferative response of 
patients with both guttate and CP psoriasis to Strep-A is 
consistent with this possibility), an increase in circulat- 
ing Strep-A-specific suppressor cells, or both. 

Another possibility is that streptococcal antigens 
persist in CP psoriasis, perhaps due to a defect in 
clearance by the immune system. It is interesting that 
treatment of resistant, streptococcal-associated psoriasis 
with rifampicin combined with penicillin or erythromy- 
cin induced marked improvement of psoriatic lesions in 
nine patients, four of whom had CP psoriasis. Mono- 
clonal antibodies to group A streptococci have been 
shown to cross-react with several antigenic determi- 
nants in both normal and psoriatic skin?! (I.Jonsdottir 
et al., personal communication). Furthermore, the 
sequenced streptococcal M6 protein has a higher degree 
of homology with 50 kDa keratin type I than with other 
sequenced mammalian proteins, as shown by computer 
analysts (J McFadden et al., personal communication). 
Both proteins have repeated segments of seven amino- 
acid sequences with only one amino acid difference, an 
arrangement that might be expected to give rise to cross- 
reactivity at the T-cell level because these cells recognize 
segments of primary (peptide) structures. The type I 50- 
kDa keratin is present in increased quantities and 
preferentially expressed in psoriatic skin.!? Thus persist- 
ent activation of Strep-A-specific T lymphocytes in the 
throat could conceivably give rise to cross-reactive, 
autoimmune responses in the skin that might be 
involved in the maintenance of chronic psortatic lesions. 
However, preliminary attempts to stimulate lympho- 
cytes from patients with psoriasis with either a mixture 
of keratins or sonicated normal or psoriatic epidermal 
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cell suspensions have been, for the most part, unsuccess- 
ful (data not shown). 

The concept that molecular mimicry is responsible for 
the autoimmune manifestations that are associated with 
streptococcal infections may need to be modified with 
regard to the possibility that streptococcal M proteins are 
superantigens that activate subpopulations of human T 
cells.13 It should be noted however that in this study, it is 
unlikely that the Strep-A preparation was acting as a 
superantigen because optimal proliferative responses 
were not observed until 5-7 days after initiation of the 
cultures? (data not shown). 

It is possible that patients with CP psoriasis have 
increased lymphocyte reactivity to Strep-A because they 
are frequently or persistently colonized with group A 
streptococci to an abnormal degree without any causal 
relationship with their skin disease. However, we believe 
that the enhanced Strep-A lymphocyte reactivity in 
chronic psoriasis is more likely to be due to cross- 
reaction between streptococcal epitopes and skin compo- 
nents, and that this reactivity is not effectively sup- 
pressed in these patients. 
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Summary 


Biopsies were taken from the upper and inner arm of 10 60-year-old male cigarette smokers and 


compared with 10 age-matched controls who were non-smokers. The mean relative area, number 
and thickness of the elastic fibres were significantly increased in the cigarette smokers compared to the 
controls. These results were confirmed using antibodies to elastin or the microfibrillar component of 
elastic tissue. In the smokers the broader and more fragmented elastic fibres in the skin were not as 
intensely stained as those of the non-smokers and the ultrastructural alterations of the elastic flbres 


were similar to those in solar elastosis. 


Smoking of cigarettes is a known risk factor for the 
development of pulmonary and arterial disorders. The 
effects of cigarette smoking on the skin has received little 
attention, although it was suggested as early as 1856 by 
Solly, who described the pale sallow skin colour and 
more pronounced wrinkles on the faces of smokers.! 
Later, a highly significant statistical relationship was 
shown between wrinkling of the skin on the face and 
smoking.^5 The aim of this study was to evaluate 
abnormalities of the dermal elastic tissue of the non-sun- 
exposed skin of heavy cigarette smokers. 


Methods 
Patients 


- Punch biopsies 4 mm in diameter were obtained from 
the upper and inner part of the arms of 10 60-year-old 
male smokers. The average number of 'pack-years', of 
smoking one pack per day, was 42-- 10 years. Similar 
biopsies were taken from 10 age-matched men. None of 
the controls had smoked or had diabetes, hypertension 
or any connective tissue disorder. All the patients denied 
having taken drugs that could affect their connective 
tissue such as corticosteroids, colchicine and p-penicilla- 
mine. 


Correspondence: Professor C.Francés, Department of Internal Medi- 
cine, Hópital la Pitié, 83 bd de l'Hôpital, 75651 Paris Cedex 13, France. 


Morphometric analysis 


All specimens were fixed in Bouin's solution and embed- 
ded in paraffin and serial 4-4m thick sections were cut 
using a microtome. The sections were stained with 
orcein and polyphenolic (+) catechin dye. The catechin- 
stained elastic fibres appeared as deep blue-black fibrils 
against a colourless background and were evaluated 
using morphometry.’ A Leitz-texture analysis system 
(Leitz-TAS) was used for the semi-automatic analysis of 
the network of elastic flbres as previously described.? 
This analysis enabled us to evaluate the percentage area 
of the dermal tissue section occupied by the elastic fibres 
and the number of elastic fibres per mm? and to prepare a 
histogram of fibre length and diameter distributions. 
Because of the heterogeneous composition of the elastic 
fibre network, two computer programs were used. One 
was for the superficial papillary elastic tissue composed 
of vertical bundles of microfibrils extending vertically to 
the dermal-epidermal junction, and for the arciform 
elastic network connecting the vertical fibres with the 
deeper mature elastic network. With the second pro- 
gram the deeper elastic fibres of the dermis were 
analysed automatically on the whole field of the moni- 
toring screen. For each program 20-25 high-power 
fields were examined.’ 

The thickness of the dermis was measured on sections 
stained with haematoxylin and eosin. A video camera 
transferred the microscopic field to the monitoring 
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screen of a SAGA semi-automatic morphometric device 
(Biocom, Les Ulis, France) connected to a Compaq 
microcomputer. The biopsies were observed at a low 
magnification, x2:5, and 5-10 determinations were 
made on each of them. These measurements were 
calibrated and the results obtained directly in microns. !? 
All the results were statistically analysed using the 
Student's unpaired t-test. 


Immunohistochemical techniques 


Punch biopsies (4 mm) from the non-sun-exposed skin of 
the upper and inner arm of the smokers and from the 
controls were snap frozen in liquid nitrogen. A two-step 
standard immunofluorescence labelling technique was 
performed with the following antibodies: polyclonal 
rabbit anti-P amyloid component (Dakopatts, Paris)! 
diluted 1:30, mouse monoclonal HB8 (Immunotech, 
Marseille)!? diluted 1:100, rabbit anti-human fibronec- 
tin (Institut Pasteur, Lyon)? diluted 1:20 and anti- 
human elastin antibodies (Table 1).!* Using a radioim- 
munoassay technique, the cross-reactivity with human 
type VI collagen was found to be less than 0-04%. A 
fluorescein isothiocyanate (FITC)-conjugated goat anti- 
rabbit antibody (Silenus, Laboratoire Eurobio) or an 
FITC-coupled goat anti-mouse IgG (Southern Biotechno- 
logy Assoctates) were used as the secondary antisera. 


Electron microscopy 


Two skin samples from heavy smokers were processed 
for electron microscopy. The specimens were fixed in 
2:596 glutaraldehyde in cacodylate buffer at pH 7:4 and 
then post-fixed in osmium tetroxide. They were later 
embedded in epoxy resin and ultrathin sections cut and 
stained with lead citrate and uranyl acetate and 
observed in a Philips EM 300 electron microscope. 


Results 


Morphometric analysis 
A móderate elastosis was observed in the dermis of all the 


Specificity Dilution 
Monoclonal antibodies 
HB8 Microfibrillar glycoproteins 1:100 
associated with elastic tissue 
Polyclonal antibodies 
1 P amyloid component 1:30 
2 Human elastin 1:40 


3 Fibronectin 1:20 


heavy smokers. The mature elastic fibres were more 
numerous and wide and more fragmented than those of 
the non-smokers. The superficial elastic network 
appeared to be similar in both groups (Fig. 1). These 
histological findings were confirmed by the morpho- 
metric analysis. In the cigarette smokers, the mean 
relative area of elastic fibres (19:11 + 796) and the total 
number of elastic fibres per mm? of dermis (4551 + 716) 
were significantly increased compared to the mean 
relative area of elastic fibres (9:29 + 496, P<0-005) and 
the total number of elastic fibres per mm? of dermis 
(3440+ 895, P 0-005) in the non-smokers. The distri- 
butions of the diameter of the flbres indicated that in the 
smokers these were broader than in the non-smokers 
(Fig. 2). No significant difference in the fibre length was 
found. 

The mean relative areas occupied by the vertical thin 
fibres perpendicular to the dermal-epidermal Junction 
and the arciform elastic fibre network were not signifi- 
cantly different between smokers and non-smokers, 
being 1:8 4- 0-596 in the smokers and 1:9 2-0: 896 in the 
non-smokers. The mean dermal thickness was also 
similar for both smokers (1389+698 ym) and for the 
non-smokers (15774315 um). 


Immunohistochemical results 


All the dermal elastic fibres were labelled with antl- 
elastin, anti-P amyloid component and HB8 antibodies. 
The results were similar with all the antibodies. There 
was no difference between the superficial elastic network 
of smokers and non-smokers. The papillary elastic fibres 
of the two groups showed large variation from one 
individual to another and from one dermal papilla to 
another. These vertical elastic fibre bundles could be 
clearly visualized both in controls and in the smokers 
with the antt-elastin antibodies. The deeper elastic tissue 
of smokers had a modified appearance when compared 
to controls, with numerous shortened and broad elastic 
fibres. These altered fibres stained less intensely with all 
the antibodies used (Fig. 3). In the non-smokers, fibro- 


Table 1. Antibodies used for 


Source immunohistochemical techniques 


Immunotech 


Dakopatts 
Institut Pasteur 
Institut Pasteur 
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Figure 1. Dermal elastic tissue of (a) smoker 
and (b) non-smoker (orcein x 16) 
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Figure 3. Mid- and reticular dermis elastic fibres in (a) smokers and (b) 


Figure 2. Distribution of the diameters of the dermal elastic fibres in (a) 
non-smokers. Anti-elastin antibodies were used for the first step and an 


smokers and (b) non-smokers. The percentage of the broadest fibres ( 3 


5 um) is higher among smokers than non-smokers FITC-conjugated goat anti-rabbit antibody for the second step | x 61 
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Figure 4. Electron micrograph of dermal elastic fibre from (a) smoker 
and (b) non-smoker showing an increased number of electron-dense 
regions in the fibre from the smoker ( x 16,000). (Fig. 4b provided by 
G. Godeau, Connective Tissue Research Laboratory, Créteil). 


nectin was mainly observed near the dermal-epidermal 
junction, forming a continuous broad band. In smokers 
this band was about twice as thick when compared with 
that in the non-smokers. 


Electron microscopy 


The elastin fibres in the mid- and reticular dermis of the 
smokers had more electron-dense regions in the amor- 
phous fibres. These sites corresponded to the microfibril 
dense zones of normal elastic fibres and are normally 30- 
70 nm wide in longitudinal or cross-sections. and they 
were enlarged two- to fourfold (Fig. 4). The normal 
microfibrillar appearance of the dense zones was 
replaced by dark spotted inclusions. 





Discussion 


We have demonstrated abnormalities in the elastic 
tissue of the non-sun-exposed skin of heavy cigarette 
smokers. To minimize the effects of photoageing, all the 
skin samples were taken from a sun-protected area and 
compared with those from sex- and age-matched non- 
smokers who were the controls. The total area occupied 
by dermal elastic fibres was increased by about 100% in 
the smokers compared with that found in the non- 
smokers. This corresponded to an increase of fibre 
number and fibre width and the fragmentation of the 
fibres was more pronounced in the smokers. Although 
the amount of elastic tissue was increased in the 
smokers. the dermal thickness was only slightly de- 
creased. The weaker labelling of elastin and microfibrils 
by the appropriate antibodies in smokers as compared to 
the controls could indicate that both components of the 
elastic fibres may be abnormal. Similar results were 
found in solar elastosis.!° 

The appearance of these dark zones as seen on 
electron microscopy resembled that described in the 
photodamaged and senile elastotic fibres in aged skin.'” 
However, unlike in solar elastosis, the papillary elastic 
network in the non-sun-exposed smokers’ skin was 
normal and without a grenz zone. The abnormalities of 
the elastic fibres in smokers were less obvious than those 
seen in solar elastosis and the elastic fibres were not 
tangled or degenerated into amorphous masses. The 
elastic matrix also did not appear to be granular with a 
moth-eaten appearance. !* Increased fibronectin has also 
been found with ageing and in conditions that are 
considered to be involved with ageing of skin such as 
diabetes and solar irradiation.!"?! Actinic damage and 
heavy smoking may accelerate the changes seen in the 
unexposed areas and could explain the high frequency in 
smokers of the Favre-Racouchot syndrome (unpub- 
lished observations). 

The biochemical defects of the dermal elastic tissue in 
smokers still remains to be determined. Previous studies 
have shown that cigarette smoke can increase the 
plasma neutrophil elastase activity^? and the release of 
elastase from neutrophils?? and can also inactivate a-1- 
proteinase inhibitor.^* The plasma levels of active a-1- 
antitrypsin activity are decreased in smokers.?? Elastin 
degradation is probably associated with elastin synthesis 
and in experimental emphysema induced by intratra- 
cheal instillation of pancreatic elastase, there is a marked 
increase in elastin synthesis within days of the injury. 
The enzyme which catalyses the cross-linking of elastin, 
lysyl oxidase, undergoes a concomitant steep rise in 
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activity.2° As lysyl oxidase is inhibited by some compo- 
nents of tobacco smoke,?" impaired elastin cross-linking 
may also occur. 

Although the changes in elastic fibres resemble those 
seen in accelerated ageing, the mid-and reticular dermis 
are involved, whereas the papillary dermis in the 
smokers is unaffected. One explanation for this difference 
in the localization of the changes in the dermis may be 
related to the vascular distribution of the toxic sub- 
stances produced from smoking. 
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Epidermal in-vivo nuclear reactions of IgG occur primarily in patients with mixed connective tissue 
disease or systemic lupus erythematosus and have been associated with high titres of circulating 
antibodies to ribonucleoprotein (RNP). This study was carried out to examine whether these 
epidermal nuclear reactions are true or simply an excision artefact. We observed the epidermal 
nuclear reactions for IgG only and not for other immunoglobulins in both in-vivo and in-vitro organ- 
culture studies, despite the presence of antinuclear antibodies (ANA) of all immunoglobulin classes. 
The association of the in-vitro epidermal nuclear reactions with serum RNP antibodies, although not 
absolute was statistically significant. The absorption of the serum with extractable nuclear antigen 
(ENA) preparation diminished the nuclear reactivity on tissue explants. In addition, the penetration of 
ANA into the nuclei of skin explants was both time and temperature dependent and was inhibited by 
sodium azide and by oligomycin. We conclude that the epidermal nuclear staining reactions observed 
by direct immunofluorescence on skin biopsies is selective and that the penetration of IgG into the 


epidermal cell nuclei is an active process and not an artefact. 


Epidermal nuclear staining for IgG is seen on biopsies of 


90% of patients with mixed connective tissue disease 
(MCTD), and 1796 of patients with systemic lupus 
erythematosus (SLE).'* The in-vivo nuclear reactions 
occur in both clinically uninvolved and lesional skin and 
in most cases give a speckled staining pattern by direct 
immunofluorescence (IF). These nuclear reactions have 
been associated with high titres of serum antibodies to 
extractable nuclear antigens (ENA), especially to ribo- 
nucleoprotein (RNP).'* The immunoglobulin class 
associated with the epidermal nuclear reactions is 
primarily IgG. although rare cases of IgA or IgM in 
association with IgG?^"? have been reported. There has 
been controversy as to whether the nuclear IgG reaction 
of skin biopsies is truly an in-vivo phenomenon!" or 
whether the nuclear reaction occurs during processing 
of the biopsy specimen and is an artefact. ^^ 

The purpose of our study was to investigate any 
differences in the immunoglobulin class of antinuclear 
antibodies (ANA) in the sera of patients with and 
without in-vivo epidermal nuclear reactions. to deter- 
mine the association of epidermal nuclear reactions with 
Correspondence: Dr Vijay Kumar. The Ernest Witebsky Center for 
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antibodies to RNP, and to study the kinetics and energy 
dependence of the nuclear reactions. 


Methods 
Serum 


Sera from 25 patients with systemic connective tissue 
disease were selected for this study. Most of these 
patients fulfilled at least four of the American Rheuma- 
tism Association (ARA) criteria for systemic lupus 
erythematosus (SLE).!^ Of these, 13 patients exhibited 
in-vivo epidermal nuclear reactions in their skin biopsies. 
Nine patients had immune deposits in a granular pattern 
along the dermal-epidermal junction, of whom six were 
negative for in-vivo nuclear reactions by direct IF. 


ANA and anti-nDNA determinations 


Antinuclear antibodies (ANA) were detected by indirect 
IF on mouse kidney sections and on HEp-2 cells as 
previously described. Anti-nDNA antibodies were 
detected by indirect IF on Crithidia luciliae (Immco 
Diagnostics. Buffalo, NY. U.S.A.). The FITC-labelled anti- 
human IgG conjugate was obtained from Immco Diag- 


nostics, anti-human IgA from Atlantic Antibodies, Scar- 
borough, ME, U.S.A. and anti-human IgM from Kalles- 
tad Laboratories, Austin, TX, U.S.A. The protein content 
of the conjugates varied from 6:3 to 11-9 mg/ml, and 
the molar fluorescein to protein (F/P) ratio was 2:3. The 
readings were made with an epi-illumination fluores- 
cence microscope (Reichert Scientific Instruments, Buf- 
falo, NY, U.S.A.) equipped with a quartz halogen lamp 
and narrow band FTIC filter. 


Detection of ENA antibodies 


A saline-soluble nuclear extract for RNP and Sm anti- 
gens was prepared from calf thymus nuclei as previously 
described.!*!? The protein content was determined by 
the Hartree modification of the Lowry method.!* Refer- 
ence sera for RNP and Sm antibodies were obtained from 
the ANA Service, Department of Health and Human 
Services, Centers for Disease Control (CDC), Atlanta, GA, 
U.S.A. A monkey liver saline extract was used for the 
determination of SS-A (Ro) antibodies, and a calf thymus 
extract at high protein concentration (50 mg/ml) was 
used for the detection of SS-B (La) antibodies. Antibodies 
to RNP, Sm, SS-A (Ro) and SS-B (La) were detected by gel 
precipitation. !? 


Tissue-culture studies 


An organ-culture model described by Michel and Ko?" 


was used with some modifications. Human skin tissue 
was used within hours of excision. The tissue was kept in 
Hanks' balanced salt solution (HBSS), (M.A. Biopro- 
ducts, Walkersville, MD, U.S.A.) containing 50 U penicil- 
lin and 50 ug streptomycin per ml. A 0-5-mm layer of 
the skin was cut with a keratotome (Stortz Surgical 
Instruments, St Louis, MO, U.S.A.) and the skin sections 
were immediately placed into HBSS. 

For each test, 0-2 ml of heat-inactivated serum was 
added to the appropriate well of an eight-well tray (Lab- 
Tek Products, Naperville, IL. U.S.A.). A small filter paper 
disc was placed into each well. To each well, 5 ul of 
reconstituted Fungizone (Gibco, Grand Island, NY, 
U.S.A.) in distilled water was added, so that each serum 
specimen tested contained 50 U penicillin, 50 pg 
streptomycin and 0-6 ug amphotericin B. Two 3 x 3mm 
skin explants were placed into each well and incubated 
at 37°C for 3 h. 

At the end of the incubation period, the skin explants 
were immediately rinsed in phosphate-bulffered saline. 
excess buffer sponged off and the explants snap frozen in 
liquid nitrogen. Sections (4 um) of the explants were cut 
in a cryostat and tested for nuclear reactions by direct IF. 
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Effect of absorption with ENA 


Two sera were selected for the absorption study. One 
serum contained RNP antibodies (AS), and the other 
contained both RNP and Sm (BM). For the absorption, 
100 ul serum was mixed with 100 4l ENA (14-3 mg/ml 
protein). The mixture was incubated for 1 h, centrifuged 
and the supernatant tested for reactivity on skin 
explants. As controls, unabsorbed sera from the same 
patients were used. 


Effect of time and temperature 


To study the effect of time and temperature, the explants 
were incubated for 1-60 min at 4, 20 and at 37?C. 


Effect of inhibitors 


To study the energy dependence of the antibody penetra- 
tion in tissue cultures, oligomycin and sodium azide 
(Sigma Chemical Co., St Louis, MO, U.S.A.), were used at 
2-5 ug and 10 yg. respectively, per 0-2 ml serum.?' The 
skin sections were pre-incubated in HBSS containing the 
inhibitor for 5 min. They were immediately placed into 
the serum specimen containing the inhibitors at the 
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Figure 1. ANA titres in sera from patients with mixed connective tissue 
diseases as detected by indirect IF on: (a) mouse kidney; (b) HEp-2 cells. 
€. patients positive for epidermal nuclear staining on skin biopsies; ©, 
patients negative for nuclear staining. jx 
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appropriate concentrations and incubated for 1-60 min 
at 37°C. 


Results 


Antinuclear antibodies (ANA) of varying immunoglobu- 
lin classes were present in sera from patients whether or 
not their skin biopsies showed nuclear reactions (Fig. 1). 
The epidermal nuclear reactions on skin biopsies and on 
the tissue explants (Fig. 2) were of the IgG class even 
though ANA of the other immunoglobulin classes were 
present in the serum. In some cases the titres of ANA of 
other immunoglobulin classes were equal to that of the 
IgG class. 

Antibodies to nDNA, as determined by indirect IF on 
Crithidia luciliae, were equally distributed in both groups 
of patients with or without epidermal nuclear reactions. 

Five of 13 patients exhibiting in-vivo epidermal nuc- 
lear reactions were positive for antibodies to RNP with 
titres ranging from 8 to 256. Three of these patients were 
also positive for antibodies to Sm and one patient had an 
unidentifiable precipitin reaction. Three of the 12 
patients negative for in-vivo nuclear reactions had 
antibodies to RNP, two patients had antibodies to Sm 
and one had an unidentifiable precipitin line. Antibodies 
to SS-A (Ro) were equally distributed in both groups and 
were present in six patients who were positive and five 
who were negative for in-vivo epidermal nuclear reac- 


tions. Antibodies to SS-B (La) occurred in one patient of 


each group. Two patients with positive in-vivo epidermal 
nuclear reactions tested negative for antibodies to ENA 
and one had an unidentifiable reaction. 

To determine whether there was any association 


Figure 2. Direct IF staining for IgG. (a) Skin 
biopsy of a patient exhibiting in-vivo nuclear 
IgG deposits. (b) Normal skin explant upon 
incubation with the serum of the patient 
exhibiting positive nuclear reaction 


between epidermal nuclear reactions and antibodies to 
RNP, the normal skin explants were cultured in the 
presence of sera from patients with systemic connective 
tissue disease. Of the 11 patients positive for epidermal 
nuclear reactions on skin explants, seven were positive 
for RNP (three out of seven also had antibodies to Sm), 
one was positive for antibodies to Sm alone, four had 
antibodies to SS-A (Ro) and two had unidentifiable 
reactions. In contrast, only one out of 14 sera with 
negative tests on skin explants had antibodies to RNP 
(Table 1). The association of the RNP or other ENA 
antibodies with epidermal nuclear staining on the 
explant was further shown by diminished reactions of 
IgG on the explants upon absorption of the sera with 
RNP containing ENA antigen. 

To determine the effect of time, temperature and 
various inhibitors on IgG penetration, skin explants 
were cultured in the patients’ sera at various time 
intervals. Positive reactions on skin explants were first 
noted at the end of 15 min of incubation. The reactions 
were stronger on explants incubated at 37°C compared 
to 4°C. Skin explants studied in the presence of oligo- 


Table 1. Association of epidermal nuclear deposits in organ culture 
with antibodies to RNP 


Antibodies to RNP 


Epidermal nuclear reactions Positive Negative 
Positive 7 i 4 
Negative l 13 





Table 2. Effect of sodium azide and oligomycin on epidermal nuclear 
IgG reactions 


Epidermal nuclear IgG reactions 








Incubation by direct IF Inhibitors used: 
time 
Patient (mun) None Oligomycin Sodium ande 
BM 1 — — - 
5 — w — 
15 4 —/w - 
30 + —/w (focal) -— 
60 * - -— 
AS 1 - — [w (focal) -— 
5 - w w 
15 T w w 
30 + w w 
60 ++ - w 


-+ +, strong positive; +, positive; w, weak positive; —, negative. 
BM, serum contained RNP antibodies; AS, serum contained both RNP 
and Sm. 


mycin or sodium azide, revealed very weak epidermal 
nuclear reactions as compared to controls (Table 2). The 
presence of sodium azide either abolished or diminished 
the epidermal nuclear reactions. 


Discussion 


Direct immunofluorescence studies of skin biopsies in 
patients with systemic connective diseases such as SLE 
and MCTD yield in-vivo epidermal nuclear reactions 
rather than the most commonly observed ‘lupus band’ 
test. There has been controversy as to whether these 
nuclear reactions are real or laboratory artefacts. When 
normal human skin was cultured in the sera of these 
patients, we observed that most sera from patients with 
epidermal nuclear reactions on skin biopsies were 
positive on tissue explants. The nuclear staining 
observed in the explants was of IgG class only, even 
though most patients had ANA of IgG, IgA and IgM 
classes. In some sera, the ANA ofthe IgA and IgM classes 
had titres as high as those of the IgG class. Some 
investigators have reported epidermal nuclear reactions 
in skin or kidney biopsies involving other immunoglobu- 
lin classes,>* but always in addition to IgG. Only one 
case with IgM epidermal nuclear staining has been 
reported,® but it was not indicated whether the IgM was 
a 19S or 7S immunoglobulin. We observed only IgG 
nuclear reactions and the patterns of fluorescence tn the 
tissue explants were comparable to those in skin biop- 
sies. 
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The association of RNP antibody with epidermal 
nuclear staining observed on our explant study was in 
agreement with previous findings.52?2* Izuno* reported 
that anti-Sm antibodies did not produce nuclear staining 
in skin tissues in vitro, but few sera were tested in that 
study. We studied 13 sera from SLE patients with in-vivo 
epidermal nuclear staining and found that even though 
in general there was an association between in vivo 
epidermal staining and RNP antibodies, there were cases 
negative for RNP antibodies who had positive in-vivo 
nuclear reactions. One had antibodies to $m, one to SS-A 
(Ro) and the other had an unidentifiable antibody. We 
agree with other investigators tbat anti-nDNA antibody 
is not associated with nuclear IgG deposits in the 
explants.5? Further evidence for the selectivity of 
nuclear IgG reactions is provided by the fact that the 
nuclear staining in the explants was greatly diminished 
by absorption of the sera with ENA. 

If the penetration of antibody into the epidermal cell 
nucleus is an active process and not an artefact, it should 
be time and temperature dependent. Our in-vitro studies 
showed an increase of IgG penetration with time and 
temperature. Similar time-related increases in nuclear 
reactions have been reported.®* Active penetration by 
IgG is further confirmed in our study by its inhibition in 
the presence of sodium azide and oligomycin. 

We conclude that the penetration of immunoglobu- 
lins into epidermal cell nuclei is a true phenomenon and 
is not an artefact, being time, temperature and energy 
dependent. However, the question remains whether the 
apparent association of nuclear IgG penetration with 
circulating RNP antibodies is a coincidence. 
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Summary 


Concern has been expressed in the literature that the drug etretinate may be potentially retinotoxic. 


Four patients are reported who have received long-term treatment with etretinate and who have 
undergone detailed evaluation for the development of visual dysfunction over a 1-year period. Despite 
prolonged treatment and high total doses no evidence of ocular toxicity attributable to the drug was 


found in any of the patients. 


For many years it has been recognized that vitamin A 
and retinoic acid play an important part in keratiniza- 
tion and this has led in the past to their therapeutic use in 
dyskeratotic disorders. More recently synthetic retinoids, 
notably etretinate and isotretinoin, have been widely 
used for dyskeratotic disorders and, in the case of 
isotretinoin, acne vulgaris. 

Recent reports have suggested that the use of etreti- 
nate may be accompanied by adverse ophthalmic side- 
effects, manifested initially by electrophysiological dis- 
turbance.!? In order to determine whether the long- 
term administration of etretinate at recommended stan- 
dard dosage is accompanied by visual or electrophysiolo- 
gical dysfunction, we have evaluated four patients who 
have received this drug for a number of years. 


Methods 


Four patients who were on long-term treatment with 
etretinate were each examined on two occasions with an 
interval of at least 1 year. The details of these patients are 
summarized in Table 1. Visual acuity was determined 
using the Snellen chart at 6 m, the patients wearing 
spectacle correction for distance if required. The visual 
fields were assessed using the Tübingen perimeter. Both 
the peripheral and central visual fields were charted and 
a careful search was made for the development of 
relative scotomata. Macular function was examined by 
performing central static visual field assessment across 
the 0-180? meridian. Colour viston was measured 
directly using the Farnsworth-Munsell 100 Hue test in 
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three patients. One patient, who was known to suffer 
from congenital red-green dyschromatopsia, was not 
evaluated by this method. Electroretinogram (ERG) 
recordings were obtained as follows. Pupil dilatation was 
obtained with 196 tropicamide and corneal anaesthesia 
achieved with topical 0-495 benoxinate (Minims, Smith 
and Nephew). Gold foil electrodes (Carter and Hogg 
Electrodes) were positioned together with silver/silver 
chloride skin electrodes on both temples and the central 
forehead (ground electrode). Skin electrode resistance 
was less than 2 kQ in all cases. Corneal responses were 
referenced to the ipsilateral skin contact and were 
amplifled and passed to the analogue-to-digital conver- 
tor of the recording computer. 

Light- and dark-adapted recordings were taken from 
both eyes simultaneously under both photopic and 
scotopic conditions in order to provide indices of cone 
and rod function, respectively. A flash stimulator (Mede- 
lec OS5; intensity setting 4) provided a diffuse circular 
stimulus fleld of 40?. Signal amplitudes were averaged 
from eight recordings and peak-to-peak excursions from 
a-wave to b-wave determined. Responses greater than 
30 uv for photopic recordings and 150 pv were judged as 
normal for our laboratory. 

The results of these investigations were compared 
with our normal range and the paired results for each 
patient were assessed for the development of any change 
during the 1-year period which had elapsed between 
examinations. 


Results 


The corrected visual acuities of all four patients 
remained unchanged in both eyes at 6/9 or better. 
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Duration of 


treatment with 


Patient Diagnosis etretinate 

l Ectodermal dysplasia 2 years 

2 Psoriasis 6 years. 2 months 
3 Erythrokeratoderma variabillis 6 years, 5 months 
4 Psoriasis 3 years 


Table 1. Details of the conditions and the 
treatment given to each of the four patients 
studied 


Total dose of 
etretinate (g) 
received by 
each patient 


14-695 
67:280 
88:025 
139:855 





Visual field examination on Patients 1-3 was entirely 
normal for both eyes on both occasions. Patient 4 
demonstrated bilateral non-progressive paracentral sco- 
tomata which had been a sequel to a bilateral toxic optic 
neuropathy sustained 3 years previously as a conse- 
quence of methotrexate therapy and which had been 
treated with folic acid. 

With regard to colour vision, Patient 1 demonstrated 
bilateral congenital non-progressive red-green dyschro- 
matopsia. Patients 2-4 gave error scores for both eyes 
which were within the range of normal and which had 
not significantly changed within 1 year. 

'The scotopic (rod mediated) ERG was normal for both 
eyes on both examinations for Patients 1 and 2. Patients 
3 and 4 both showed a 1095 reduction in the normal 
amplitude for scotopic recordings which did not change 
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on successive recordings. None of the patients developed 
any abnormality in the photopic (cone mediated) elec- 
troretinograms. 

Thus, none of the patients showed any evidence of 
progressive visual dysfunction. Patient 4 was the only 
individual to have slightly subnormal visual acuities at 
6/9 in each eye, with small bilateral relative paracentral 
scotomata. This patient had been seen previously in the 
eye department. He had been treated with methotrexate 
prior to commencing etretinate therapy and the two 
treatments had been continued concurrently for 3 years 
when he developed reduced vision in 1985. At that time 
the visual acuities were reduced to 1/60 right and 6/60 
left. He was found to have bilateral paracentral scoto- 
mata, non-specific colour vision abnormalities, normal 
electroretinograms but abnormal visual evoked poten- 
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Figure 1. Central visual fields plotted on the Tübingen perimeter for Patient 4. 3 vears after functional recovery from presumed methotrexate-induced 


toxic optic neuropathy. 


tials with reduced amplitudes in both eyes and a 
prolonged latency for the right eye. A presumptive 
diagnosis of toxic optic neuropathy due to methotrexate 
was made and the drug was discontinued. He was 
treated with vitamin B4; and oral folate, and within 6 
months the visual acuities had recovered to 6/9 in both 
eyes with recovery of normal colour vision. The scoto- 
mata shrank in size but remained as small areas of 
relative visual loss just temporal to fixation (Fig. 1). 
Treatment with etretinate was continued throughout 
the period of recovery, and for a subsequent 4 years, 
until the present time. 

Discussion 

Over the past decade etretinate has been widely used for 
the treatment of resistant psoriasis, Darier's disease and 
other dyskeratotic problems. The major contraindica- 
tion to etretinate use is its teratogenicity, particularly in 
view of tts long half-life once in the body. Other 
undesirable side-effects include cutaneous problems 
such as cheilitis and retinoid dermatitis, and elevation of 
the serum lipids. 

Several reports have appeared in the literature regard- 
ing the ophthalmological toxicity of isotretinoin (13-cis 
retinoic acid).7 More recently, Weber et al.) reported 
four patients who had received etretinate of whom one 
had reduced scotopic ERG amplitude. All four of their 
patients had a defective colour vision which was pre- 
dominantly a blue-yellow defect. Retinal toxicity due to 
etretinate was presumed to be the cause of these defects. 
Brown and Grattan? have reported a single patient who 
demonstrated a fall in ERG amplitude over a 4-month 
period. 

Because etretinate ts used in the long-term control of 
hyperkeratotic disorders and is administered to child- 
dren, such reports give rise to considerable concern. In 
contrast to these published reports, however, we have 
not been able to demonstrate any convincing evidence of 
progressive visual or electrophysiological dysfunction in 
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the four patients we have studied, despite the high 
cumulative doses and the long duration of treatment. In 
particular, we did not reproduce the fairly gross defects 
in colour vision reported by Weber et al.! This does not, 
however, exclude the development of such defects in the . 
longer term. Moreover, it is possible that the slight 
reduction in scotopic ERG amplitude observed in 
Patients 3 and 4 may have been related to antecedent 
treatment, although it has shown no progression over 
the year of follow-up. 

Patient 4 is of particular interest. It is well recognized 
that folic acid deficiency may culminate in the develop- 
ment of centrocaecal scotomata as a result of optic nerve 
dysfunction. In this patient, both folic acid levels and 
vitamin B42 levels were normal at the time of presen- 
tation with visual symptoms. However, it was presumed 
that the folic acid antagonistic effect of methotrexate was 
responsible for the damage to the optic nerves and 
therefore the drug was stopped and high doses of vitamin 
Bi; and folate given. Despite continuing to receive 
etretinate a rapid recovery of visual function in this 
patient was observed. 
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Summary 


The plasma levels of 8-methoxypsoralen (8-MOP) were determined in 18 patients on PUVA treatment 


for their psoriasis and in two control volunteers. Seven of the patients were on oral therapy and 13 
having bath treatment. The plasma levels of 8-MOP were determined up to 6 h after treatment and 
varied between « 10 ng/ml and 360 ng/ml for the orally treated group, and in the bath-treatment 


group were all « 10 ng/ml. 


The long-term risks associated with photochemotherapy 
for patients with severe psoriasis are now well estab- 
lished.’ Neither 8-methoxypsoralen (8-MOP) nor long- 
wave ultraviolet light (UVA) irradiation alone are 
effective. It is believed that the concentration of 8-MOP 
in the skin in oral therapy is directly proportional to the 
serum concentration of the drug? and related to the 
success of photochemotherapy.?* Although 8-MOP is 
administered on a mg/kg body weight basis, a wide 
variation in the serum levels in patients has been 
reported.» The peak levels in the serum usually occur 
more than 2 h after ingestion which is the time that 
irradiation with UV light is usually carried out.”® There 
, are differences between the brands of 8-MOP following 
ingestion both in absolute serum levels and the time for 
maximal serum concentrations.? 

Topically applied 8-MOP in the form of a 0:1596 
emulsion has been shown to give rise to plasma levels of 
8-MOP comparable to those found with oral treatment. 
Thus it has no advantage as regards the hazards of 
systemic therapy!" and another disadvantage is patchy 
and persistent hyperpigmentation and an uneven photo- 
toxic response.!! This has led to the use of topical $-MOP 
mainly for localized lesions of psoriasis either in clothed 
areas or on the palms and soles. The majority of 
psoralen-bath studies have used trioxsalen (4,5',8- 
trimethylpsoralen)!??5 which is 10-30 times more 
photosensitizing than 8-MOP, requiring less UVA and 
producing a longer-lasting erythema.!* 

More recently an alternative method of topical psora- 
len therapy has been Introduced in which the patient is 
immersed in a dilute solution of 8-MOP in a bath. A 


Correspondence: Dr S.E. Thomas. 


56 


concentration of 8-MOP of 3-7 mg/l in the bath water 
has been shown to be effective with fewer side-effects and 
only a small amount of UVA being required for treat- 
ment.! We have compared the levels in the plasma of 8- 
MOP following oral administration and after bath 
treatment. 


Methods 
Patients 


Thirteen males and seven females were studied having 
given informed consent (Table 1). Eighteen patients had 
extensive plaque psoriasis that covered more than 40% 
of their body surface area. Two normal controls were 
also included in this study. The patients were randomly 
allocated to receive either oral or bath PUVA treatment. 


Treatment 


All the participants in the study were advised to follow 
their normal diet and those on oral PUVA treatment had 
asmall amount of food with their 8-MOP to offset nausea 


Table 1. Detail of patients receiving 8-MOP by bath-water or oral 
delivery plus ultraviolet A phototherapy (PUVA) 





Bath-water 
delivery Oral therapy 
No of patients 13 7 
Male 8 5 
Female 5 2 
Age range (years) 38-63 38-61 
Mean age (years) 49-3 46-1 


that may be induced by taking the drug. The UVA- 
irradiation was performed 2 h after oral therapy and 
immediately following bath treatment. 

The bath solutions were prepared by diluting 33 ml of 
a 1-12%-bath lotion of 8-MOP (Crawford Chemicals, 
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Table 3. Plasma concentration (ng/ml) of 8-MOP at various time 
intervals after bath-water treatment 


Plasma concentration of 8-MOP 


Pre-bath 05h lh 2h 4h 6h 


Stony Stratford, Milton Keynes, U.K.) in 140 ! of body- Patient P 
temperature bath water, resulting ina final concentra- S.C. M «10 «10 <10 <10 <10 <10 
tion of 8-MOP of 2:6 mg/l. The subjects were immersed G.F. M <10 «10 <10 «10 «10 «10 
for 5 min in the bath and then patted dry and following wa " po pos < < 2o « R 

* < < < < < < 

UV A-irradiation had a shower of clean water to remove Fra > 215 iB "dU dnt CEG” T 
residual 8-MOP. The 8-MOP (Geroxalen, Gerot Pharma- VR. R <10 <10 <10 <10 «10 «10 
ceutical, Vienna, Austria) given orally was in a dosage of P.W. M «10 «10 «10 <10 «10 «10 
0:41-0:63 mg/kg. F.Q. M «10 «10 «10 «10 «10 «10 
T.H. M «10 «10 «10 <10 «10 «10 
M.B. F <10 <10 <10 «10 «10 «10 
Anal G.M. M «10 «10 «10 «10 «10 «10 
ys H.A. F «10 «i10 «10 «10 «10 <10 
All the solvents used for extraction and chromato- LL. M «10 «10 «10 «10 «10 «10 


graphic analysis were analytical reagent grades. The 8- 
MOP was provided by Crawford Chemicals and the 5- 
methoxypsoralen used as an internal standard in each 
analysis obtatned from Sigma Chemical Company, 
Poole, Dorset, U.K. 

Blood samples were obtained before treatment and at 
0:5, 1, 2, 4 and 6 h after ingestion of 8-MOP or following 
bath treatment. The plasma levels were determined 
using high-pressure liquid chromatography (HPLC). 


Results 


The plasma concentrations of 8-MOP following oral or 
bath treatment in the patients are shown in Tables 2 
and 3. 


Discussion 
Our study confirms previous reports? that orally admi- 


nistered 8-MOP had a variable absorption rate and, as 
found in two of our cases, there was no rise in the plasma 


Table 2. 8-MOP dose (mg/kg body weight) 
and plasma concentration (ng/ml) of 8-MOP 
at various time intervals after oral intake 


levels. Such a variation with a low plasma level of oral 8- 
MOP could account for a poor response to treatment. 

The incidence of side-effects associated with oral 
PUVA is reported as 32:496 having erythema, 25:696 
pruritus and 13:596 nausea.’ In one study 15% of 
patients on bath PUVA treatment complained of pruritus 
and 35% erythema, but none of the patients had any 
other short-term side-effects.1® 

Information is available on the plasma concentrations 
of trioxsalen following bath treatment,!?* but there is 
no data on the plasma levels using commercially 
available 8-MOP bath lotions. The very low levels of 8- 
MOP found in the plasma following bath treatment 
indicate that very little psoralen is absorbed through the 
skin. ' 

A comparison of bath PUVA between units is difficult 
due to the lack of standardization of a number of 
parameters. The selection of patients for PUVA varies 





Plasma concentration of 8-MOP 








Patient Sex 8-MOP dose Pre-dose 05h 1h 2h 4h 6h 
S.T. E 0-56 <10 <10 94 82 40 <10 
R.S. M 0-41 «10 «10 «10 «10 «10 «10 
RC. M 0-57 <10 <10 <10 230 120 23 
RD. F 0-58 <10 <10 <10 <10 <10 <10 
G.A. M 0°63 <10 <10 <10 91 360 82 
N.P. M 0-50 «10 «10 21 95 «10 «10 
S.G. M 0:60 «10 «10 «10 91 250 57 
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between centres and there is variation in the bath lotions 
used and the treatment regimes adopted. Although in 
two studies!977 a bath water concentration of 3-67 mg/l 
of psoralen was used, we have adopted a bath water 
concentration of 2:64 mg/l. Also, we have adopted a 
shorter bath immersion time of 5 min which we found to 
be effective. 

In conclusion, the 8-MOP plasma levels obtained in 
our study following oral treatment are comparable to 
those found in other studies? but the plasma level 
following bath delivery of 8-MOP was significantly 
lower. Younger patients embarking on potentially long- 
term treatment or those who have responded poorly to 
oral 8-MOP therapy, either because of gastrointestinal 
intolerance or impaired absorption, are likely to benefit 
from topical bath-water treatment.!? 
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Summary 


The prevalence of a premenstrual deterioration in the symptoms of atopic dermatitis, as determined by 


a postal questionnaire completed by 150 women, was 33%. There was a significant association 
between a premenstrual worsening of atopic dermatitis and the presence of the symptoms of the 
premenstrual syndrome (P «0-002). Pregnancy had an adverse effect on atopic dermatitis in the 
majority of cases (52%), usually starting in the first 20 weeks of gestation, although an appreciable 
proportion of women (24%) had improved during their pregnancy. 


The clinical activity of certain cutaneous disorders is 
known to be influenced by hormonal factors in 
women, but the influence of the menstrual cycle on 
the clinical expression of atopic dermatitis has received 
little attention. We have noted that a number of female 
patlents with atopic dermatitis have spontaneously 
reported a worsening of their symptoms in relation to 
menstruation. The aim of this study was to determine 
the prevalence of a cyclical variation in atopic dermati- 
tis, by means of a postal questionnaire. 


Methods 
Patients 


The study population consisted of 204 women, aged 15- 
45 years, selected from the departmental diagnostic 
index covering the previous 5 years. All fulfilled the 
criteria of Hanifin and Rajka‘ for atopic dermatitis. 


Questionnaire 


An eight-page questionnaire was sent by post to each 
subject. Detalls of their personal medical history and 
relevant family history were requested. Each patient was 
asked to state the times, if any, at which their skin was at 
its best and worst in relation to menstruation. They were 
given five possible time responses: 2 weeks and 1 week 
prior to menstruation, the week of menstruation and 1 
and 2 weeks following menstruation. 

Patients were asked to rate the symptoms of the 
premenstrual syndrome using a 0—5 scale, for the weeks 
before, during and following menstruation. The mean 
scores for three physical symptoms (abdominal bloating, 


breast tenderness and food craving) and three mood 
symptoms (anger, depression and irritability) were 
determined. A mean reduction of two scale points 
following menstruation has been used to define the 
population with the premenstrual syndrome.? 

Patients were asked to give details of pregnancies, and 
to state whether the activity of their dermatitis had 
changed during confinement. If a change had been 
noted, the stage in pregnancy at which this occurred 
was recorded. Details concerning regular oral contra- 
ception were also obtained. 


Analysis 


Data were analysed using contingency tables and signifi- 
cance was determined using the y test. 


Results 


Completed questionnaires were received from 156 
women (response rate 76-695). Six replies were excluded 
from the analysis because of either incomplete data or a 
history of amenorrhoea or hysterectomy. Of the remain- 
ing 150 women, 3396 had noticed a deterioration in 
their skin symptoms immediately before or during 
menstruation, and improvement in the week following 
menstruation was usual. A further 10% had noticed a 
deterioration at another time point. Seven per cent could 
remember a cyclical variation in symptoms but could 
not remember a specific time point. No cyclical variation 
was reported in the remaining 50%. Any variation was 
generally consistent and occurred with most cycles. 
Fifty women (33%) had completed at least one 
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pregnancy with a total of 88 full-term pregnancies. 
Twenty-six women (5296) reported a deterioration in 
their skin during pregnancy, whereas improvement was 
noted by 12 women (24%). There was no change during 
pregnancy in 12 women (24%). A relapse of atopic 


dermatitis during pregnancy after several years free of : 


symptoms occurred in four women. 

The stage during pregnancy at which deterioration 
occurred was recorded for 29 pregnancies. There was 
worsening of atopic dermatitis in the first 10 weeks in 
nine pregnancies, between 10 and 20 weeks in a further 
12 pregnancies, between 20 and 30 weeks in four 
pregnancies and only in one pregnancy between 30 
weeks and term. In three others a flare-up of the skin 
occurred in the puerperium. 

Ninety women (6096) were taking, or had taken, an 
oral contraceptive preparation. A combined oestrogen/ 
progestogen preparation was used by 72 women, a 
progestogen-only preparation by seven women and 11 
women were using a triphasic pill. Thirty-six per cent 
(18 of 50) of women who had experienced a premen- 
strual flare of their atopic dermatitis were aware of 
cyclical activity of their dermatitis whilst using a 
combined oestrogen/progestogen preparation. Com- 
pared with the ‘non-flaring population’, 44% (33 of 75) 
of whom were using the oral contraceptive, this differ- 
ence was not significant. The numbers of women using 
the progestogen only and the triphasic preparations 
were too small for their influence to be adequately 
assessed. 

Somatic symptoms of the premenstrual syndrome 
occurred in 3196 (46) of women and psychological 
symptoms in 36% (54). There was a significant associ- 
ation with the presence of symptoms of the premenstrual 
syndrome in that subgroup of women who reported 
premenstrual flaring of their disease (P « 0-002). 


Discussion 


The first reference to premenstrual exacerbation of 
atopic dermatitis was in 1929-when Muller reported that 
23% of menstruating women with Besnier's prurigo had 
worsening of skin symptoms prior to menstruation.® 
Further studies reported the prevalence of premenstrual 
exacerbation of dermatitis to be between 4 and 10096.7-? 
However, the clinical data in these early papers were 
scant and only a small number of patients were studied. 
Garell was the first to examine in detail the effect of the 
menstrual cycle on the activity of atopic dermatitis.!? In 
his group of 14 menstruating adolescents with atopic 
dermatitis, 11 (8095) had worsening of skin symptoms 


just prior to, or during, menstruation. Treatment with 
progesterone or oestrogen produced no significant bene- 
fit in nine of the subjects. The largest study is that of 
Rajka!! who reported 27 (67%) of 40 women to have 
premenstrual flaring of symptoms. 

Premenstrual deterioration in atopic asthma has been 
established as occurring in approximately one-third of 
patients.!?15 Life-threatening asthma may occur pre- 
menstrually!* which may respond to the administration 
of intramuscular'progesterone.'? 

Approximately 4096 of menstruating non-atopic 
women experience the premenstrual syndrome (PMS), 
and about 10% have severe symptoms.'® In our patients 
with atopic dermatitis there was a significant association 
between somatic and psychological symptoms of the 
PMS and the premenstrual exacerbation of the disease. 
The possibility that the psychological symptoms of the 
PMS increase subjective awareness of cutaneous symp- 
toms cannot be excluded. However, the mood changes of 
the PMS have been postulated to be due to an abnor- 
mality of neurotransmitters such as the endorphins,!? 
and this may relate to a demonstrated hyporesponsive- 
ness to the intradermally injected neurotransmitter 
substance P in atoplc dermatitis, possibly due to a 
primary abnormal sensitivity of blood vessels and mast 
cells to this neurotransmitter in atopics.!$ A menstrual 
variation in the Itch/pain threshold has been shown to 
occur, being lower in the luteal phase.!? Similarly, the 
cutaneous erythema response to histamine varies with 
menstruation, being highest on the first day of menstrual 
flow.*° These may be contributing factors in the premen- 
strual flaring of atopic dermatitis. 

Autoreactivity against endogenous progesterone has 
been postulated to be causally associated with several 
dermatoses that show premenstrual flaring.?! Chronic 
urticaria”? and erythema multiforme”? are recognized to 
occur cyclically, and the term ‘autoimmune progest- 
erone dermatitis’ was introduced to describe an eczema- 
tous eruption that could be provoked by progesterone 
challenge.** However, as many of the reported patients 
appear to be atopic, it seems probable that a certain 
number of those with ‘autoimmune progesterone der- 
matitis’ may be examples of premenstrual flaring of 
atopic dermatitis. 

The phenomenon of premenstrual flaring of atopic 
dermatitis strongly suggests an influence of the female 
sex hormones on the expression of the dermatitis 
reaction. This is supported by the recent observation that 
the intensity of the patch-test reaction to nickel in nickel- 
sensitive women varies in relation to menstruation.?° 
However, studies based on postal questionnaires have 
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obvious limitations and prospective studies are necess- 
ary to confirm that there is a hormonal modulation of 
the activity of atopic dermatitis in women. 
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Summary 


A female patient with disfiguring lupus erythematosus profundus (LEP) from the age of 13 years was 


found to have an isolated partial C4 deficiency, with reduced levels of both allotypes, C&A and C4B. A 
genetic basis for the hypocomplementaemia was confirmed by a family study of complement and HLA 
types which revealed heterozygous null alleles for C4A and C4B in the proband. Marked improvement 
in her cutaneous lesions occurred with thalidomide. 


Case report 


The patient, an 18-year-old female Caucasian, was 
referred by her general practitioner with a history of 
progressively disfiguring lesions on her face and neck. 
Five years previously she had developed a chronically 
inflamed lesion at the site of a BCG inoculation, which 
had taken many months to heal. Subsequently, she 
developed erythematous, scaly lesions on the bridge of 
her nose and both ear lobes. She was referred to her local 
hospital where a diagnosis of discoid lupus erythemato- 
sus (DLE) was made on clinical grounds and confirmed 
by histology. However, her condition advanced with the 
development of deep inflammatory lesions typical of 
lupus erythematosus profundus (LEP). Therapy with 
potent topical steroids, antimalarials, anti-tuberculous 
chemotherapy and oral steroids proved ineffective and 
she was referred to St John’s Hospital for Diseases of the 
Skin in 1989. Examination at this time revealed indur- 
ated and scarred lesions with surrounding inflammation 
on both cheeks and neck (Fig. 1a). There was marked 
atrophy at the inoculation site of her left upper arm. The 
rest of the physical examination was unremarkable. 


Investigations 


The following laboratory investigations were normal: 
full blood count, biochemical profile and ESR. Antibodies 
to double-stranded DNA, extractable nuclear antigens 
and anticardiolipin were all negative. The ANA was 
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positive at 1:40. Total protein and albumin were normal 
with an isolated elevated IgM of 2:7 g/l (0-5-2-0). The 
total haemolytic component (CH50) was normal at 
8596, but there were reduced levels of total C4, C4A, and 
C4B, at 26:6, 27:2 and 28-496 (percentage of normal 
human serum pool), respectively. Serum C3, Clq, and 
C2 levels were normal. 


Histology 


The first skin biopsy was performed at presentation in 
1985 and revealed a chronic inflammatory cell infiltrate 
around appendages and dermal blood vessels, with 
hydropic changes in the basal cell layer. These features 
were consistent with the clinical diagnosis of DLE. A 
repeat biopsy (Fig. 2), 2 years later, showed a lympho- 
cytic infiltrate extending to the level of the subcutis. In 
addition there was fibrosis of the fat septae and extensive 
hyaline deposition within the fat lobules. Lymphoid 
aggregates, some showing germinal centre formation, 
were present throughout the subcutis. Occasional foct of 
calcification were also noted. 


Immunofluorescence 


Direct immunofluorescence performed on lesional skin 
from both biopsies demonstrated granular deposition of 
IgM and C3 along the basement membrane zone. 


Complement levels 


The serum complement components Clq, C2, C3 and C4 
were measured by single radial immunodiffusion. C4A 


LE 


Figure 1 (a) Deep inflammatory lesions of 
lupus erythematosus profundus affecting 
both cheeks. (b) Residual scarring at sites of 
previous involvement following 6 months of 
thalidomide treatment. 


and C4B levels were estimated by two-armed immunora- 
diometric assay (A.G.Hammond, unpublished data) 
using monoclonal antibodies RGD1 (anti-C4A; giff of Dr 
G.Giles, Royal Postgraduate Medical School), 1228 
(anti-C4B; gift of Professor C.Rittner, Mainz, Germany) 
and T2,C5.12 (anti-C4d; gift of Professor G.D.Ross. 
Louisville, KY, U.S.A.). 


HLA typing 


This was performed by conventional two-stage micro- 
cytotoxicity testing based upon a previously described 
method! using a panel of well-characterized human 
antisera. 
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C4 allotyping 


Allotyping of complement C4 proteins was performed by 
high-voltage agarose-gel electrophoresis.^ To facilitate 
interpretation EDTA-plasma, or serum, was additionally 
pretreated with carboxypeptidase B (CPase B) as pre 
viously described.’ The treatment was modified in that 
18 ul of serum, or plasma, was treated with 2 ul (4:68 
units) CPase in 0-1 M NaCl (Sigma: Type I from porcine 
pancreas) and 2 yl (0-2 units) neuraminidase (Sigma: 
Type VI from Cl. perfringens) in 0:2 M K;PO, buffer, 
concurrently, overnight at 22°C in the presence of 2 ul 
0-2 M EDTA. Three microlitres of sample were loaded 
onto the gel and the gels were run at 380 V. 100 mA 
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Table 1. Family serum complement levels* 








Family Age 
member (years) Clq C2 C3 C4 CH50 
Proband 18 82 81 99 26 85 
(C4A 17-2) 
(C4B 28-4) 
Mother 51 73 85 116 87 96 
Father 54 96 110 124 78 52 
Brother 25 ND ND 112 81 89 
Sister 24 75 81 120 69 100 
Sister 22 87 99 140 101 104 





* Percentage of NHS pool; ND, not done. 


(~ 30 V/cm) for 3:5-4 h. Immunofixation and func- 
tional haemolytic overlay were performed as described 
previously.^*5 Anti-human C4 complement (81E) anti- 
body was from Atlantic Antibodies (006-1 1 ). 

C4 serum levels were reduced in the proband only, 
with reduction of both C4A and C4B (Table 1). The 
CH50 level was normal in the proband, but slightly 
reduced in the father. The haplotype studies suggested 
that the proband's C4A null allele (CA4AQ*0) was 
inherited from the father and the C4B null allele 
(C4BQ*0) from the mother (Fig. 3). 


Allotyping of factor B 
Bf allotyping was performed by high-voltage electro- 


Figure 2. Skin biopsy from the cheek 
showing a lymphocytic panniculitis and 
hyaline degeneration of the fat 
(haematoxylin and eosin, x 150). 






(A) HLA Al BB Bfs C4AQ*OBI DRI 


(A) HLA A2 B? Bfs C4A3B1 DR2 (C) 
(B) HLA A2 B7 Bfs C4AQ*OB1 DR2 


_———$———————————— S a 
(B) HLA All 835 Bfs C4A3BQ*O DR2 (D) 


Figure 3. Family study of C4 and Factor B allotypes and HLA 
haplotypes. ©, female: O, male; @, proband. 


phoresis of serum in 0-8% w/v agarose followed by 
immunofixation with anti-human factor B (Atlantic 
Antibodies 015-11) as previously described.^ 


Treatment and progress 


Thalidomide was started at a dose of 200 mg twice daily, 
and after 2 months there was a noticeable reduction of 
the inflammatory lesions. She was subsequently main- 
tained on 200 mg daily for a further 4 months. There 
was complete regression of the inflammatory lesions but 
she was left with residual subcutaneous atrophy at the 
sites of involvement (Fig. 1b). A second course of 
thalidomide was required, 3 months later, prior to 
referral to the plastic surgeons for the excision of the 
more disfiguring facial lesions. 
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Table 2. LEP cases in children under 18 years of age 





Authors Age at 
(year) onset Sex Sites affected DLE/SLE Treatment 
Cenmele!? (1970) 14 F Face —/- HCHL 
Vidal-Pich et al.?* (1972) 13 F Arm, axilla, breast —/+ HCHL and CS 
Doghotti et a].15 (1973) 16 F Face, arms +/- CHL 
Marks and Leveneló (1976) 11 F Face, arms +/- NS 
Schnutzler et al.!7 (1978) 13 M Face —/- CHL 

9 M Face —/- CHL 
Bollmg!* (1979) 16 F Shoulder -[— CHL 
Koransky and Esterly!? (1981) 9 M Face, arm +/-— cs 
Dor et al ?? (1982) 104 F Mesenteric fat —/+ cs 
Kind et al?! (1986) 4 M Face, trunk, arms +/— CHL 
Taieb et al.?? (1986) 7 F Face, neck, shoulder, arm —/- CHL and CS 
Fox et al.” (1987) 34 E Face, back, buttocks +/— HCHL 

8 F Face +/— HCHL and CS 


LEP, lupus erythematosus profundus; DLE, discoid lupus erythematosus; SLE, systemic lupus erythematosus; +, features present; —, features absent; 
HCHL, hydroxychloroquine; CHL, chloroquine; CS, corticosteroids; NS, not stated. 


Discussion 


Lupus erythematosus profundus may develop in the 
absence of clinical lesions of discoid LE or systemic LE 
(SLE).7 It is important to recognize this clinical subtype 
because the diagnosis may otherwise be missed, espe- 
cially when there is no laboratory evidence of LE. The 
age of onset is usually in the second to sixth decade of life 
with a female preponderance of 2:1.8 Clinically the 
subcutaneous nodules, or plaques, which are often 
painful, show a predilection for proximal sites, and the 
overlying skin may be normal or show ulceration, 
hyperkeratosis or atrophy.?-! 

The histological features of hyaline degeneration, 
lymphoid aggregates and foci of calcification in the 
subcutis are characteristic of LEP.}°-!? If these hallmarks 
are present the diagnosis can be made, even in the 
absence of epidermal changes. However, if the diagnosis 
is in doubt direct immunofluorescence may demonstate 
immunoreactant deposition (the lupus band) at the 
basement membrane zone. Tuffanelli™ reported positive 
direct immunofluorescence in the biopsies of normal- 
appearing skin, in three of six cases. 

Our case demonstrates the typical clinical and histolo- 
gical features of LEP as a sequel of DLE. However, onset 
in childhood is rare and there have been only 13 
previous reports describing LEP occurring under the age 
of 18 years (Table 2).5? In only one case were 
comprehensive complement studies performed. Taieb et 
al.?? described a 7-year-old girl who developed recurrent 


nodules and subcutaneous plaques on her arms, 
shoulders and face. Histological and immunofluores- 


cence studies confirmed the diagnosis of LEP. There were 
no clinical signs of DLE and she did not fulfil the 
American Rheumatism Association criteria for SLE. A 
family study of HLA antigens and complement revealed 
an inherited heterozygous deficiency of C2 and C4B in 
the proband. 

Both genetic and environmental factors appear to play 
a role in the pathogenesis of SLE.*4 Of the genetic factors, 
complement deficiency is a major determinant and 
deficiencies of all the early components of the classical 
pathway have been associated with SLE.?? Flelder et al.? 
reported the importance of the presence of null alleles for 
C4A and C4B in determining disease susceptibility in 
white patients with SLE. Of the 24 patients examined, 18 
were found to have null alleles at the C4A locus whilst 
five patients demonstrated null alleles at the C4B locus. 
SLE patients with C4 deficiency tend to exhibit similar 
clinical features with an onset in the first few years of life, 
marked photosensitivity, and severe Raynaud’s pheno- 
menon.? Discoid LE, although less commonly reported 
with complement deficiencies, has been described with 
C1 INH, Clq, C2 and partial C4B deflciencies.?? 

An important function of complement is opsonization, 
the coating of antibody-antigen complexes by comple- 
ment to facilitate clearance by the macrophage system. 
This modification of immune complexes, which involves 
activation of the classical pathway, prevents the forma- 
ton of large, insoluble immune-complex lattices.?92? 
The smaller, soluble immune complexes, formed intra- 
vascularly, may then be transported in the circulation 
bound to the complement receptor (CR1)?° which is 
found predominantly on the surface of erythrocytes?! 
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The opsonized immune complexes are therefore deli- 
vered more readily to the macrophage system. 

Studies on the handling ofimmune complexes by the 
two C4 allotypes have shown that although C4A is more 
effective, both C4A and C4B can inhibit immunoprecipi- 
tation. In addition, and perhaps more importantly, 
immune-complex binding to CR1 is much more efficient 
in the presence of C4A, and to a lesser degree C4B, than a 
control.?? It seems reasonable, therefore, to propose that 
the hereditary deficiency of complement, in our case 
C4A and C4B, may be associated with an abnormality in 
the handling and solubilization of immune complexes. It 
may also have contributed to the relatively early age of 
onset. 

Treatment for the majority of patients with LEP is 
similar to that for chronic DLE. However, as our patient 
developed progressive lesions on the face and neck, 
despite treatment with the topical steroids, hydroxy- 
chloroquine and prednisolone, she was commenced on 
thalidomide. The therapeutic effect of thalidomide was 
assessed in 60 patients with chronic DLE.3? A marked 
improvement was seen in 90%, but 71% relapsed after 
stopping therapy, thus requiring a second, or third, 
course. The most important side-effect noted was a 
peripheral polyneuropathy and 15 patients complained 
of paraesthesiae and/or sensory loss. Although most of 
the side-effects disappeared following withdrawal of the 
drug, a few patients reported sensory disturbances after 
1 year. Wulff et a1.?* recommended that thalidomide 
should be used on a short-term basis only, after finding 
that all eight of his patients receiving thalidomide for 
nodular prurigo developed peripheral neuropathy. In 
three patients followed up after withdrawal of thalido- 
mide there was no improvement in the neuropathy. 
Neurological assessments should therefore be made 
before, and during, therapy. Our patient has been free of 
side-effects and repeated nerve-conduction studies have 
been normal. 

In conclusion, this case further illustrates the impor- 
tance of complement deficiencies in autoimmune dis- 
orders. We recommend that complement studies should 
be carried out in all patients with LEP, and in particular 
those starting in childhood. Our case also identifies 
thalidomide as a useful therapeutic option in this 
condition if standard treatments fail. 
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Summary 


Perlarticular fibrous nodules have been described in patients with late-phase acrodermatitis chronica 


atrophicans (ACA) in the setting of Lyme borreliosis. We report the clinical and histopathological 
study of two patients with periarticular fibrous nodules and with Lyme borreliosis and discuss the 
relationship between these nodules and ACA. 


Lyme borreliosis is caused by a spirochaete, Borrelia 
burgdorferi, and transmitted by ticks of the genus Ixodes. 
Its mode of clinical presentation is variable, but certain 
characteristic skin symptoms may appear including 
periarticular fibrous nodules (PEN).'? We describe two 
patients who had PEN arising from Lyme borreliosis. 


Case reports 
Case 1 


A 59-year-old man presented with arthralgia in the 
large joints and tightening of the skin of both hands, 
axillae and groins. His personal history was unremark- 
able. Clinical examination revealed that the patient had 
difficulty in moving his hands and fingers which 
appeared to be hard and stiff but with a normal skin 
colour. There were erythematous, violaceous, hard, 
scleroderma-like plaques in both axillae and groins that 
extended to the lumbar region. Six flesh-coloured, hard 
nodules 0-3 cm in diameter were seen at the interpha- 
langeal joints of both hands (Fig. 1). The rest of the 
clinical examination was normal. 

Laboratory tests including rheumatoid factor, muscle 
enzymes, ANA, anti-DNA, anti-ENA, anti-Ro, anti- 
centromere and anti-Sc170 antibodies were all normal 
or negative. The VDRL and FTA tests were also negative. 
X-ray studies including barlum examination of the 
oesophagus were unremarkable, as were the electrocar- 
diogram, electromyogram and pulmonary function 
tests. A specimen of cerebrospinal fluid (CSF) showed no 
abnormality. The histology of a plaque from the groin 
was consistent with scleroderma and a biopsy from the 
right palm revealed mucin deposits and a proliferation of 
fibroblasts in the lower dermis. There was no hyperkera- 
tosis, epidermal atrophy, basal liquefaction degenera- 
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tion, telangiectasia or dermal mononuclear infiltrate 
with plasma cells. Cultures for B. burgdorferi from blopsy 
specimens yielded negative results. A biopsy from a 
periarticular nodule showed disorganized bundles of 
thickened collagen, surrounded by diffuse dermal fibro- 
sis (Fig. 2). Indirect immunofluorescence detected anti- 
bodies to B. burgdorferi at IFA titres of 1/512. 

Treatment with oral prednisone 80 mg/day was 
begun but changed to intravenous penicillin G, 3 x 105 
TU/4 h for 3 weeks. The patient showed marked 
improvement. Twelve months later, there was still a 
slight induration of the hands and plaques, and the PEN 
persisted, but no new lesions had appeared. At that time, 
the IFA titre to B. burgdorferi had decreased to 1/128, 
and this remained unchanged except for an occasional 
decrease to 1/64. 


Case 2 


A 71-year-old man had a progressive tightening of the 
skin involving all four limbs with hard plaques over the 
trunk. He reported having had tick bites on several 
occasions which were not followed by skin lesions. He 
also complained of paresthes!ae in the ulnar area of both 
forearms. Clinical examination revealed painless sclero- 
derma-like plaques on the abdomen and lumbar region. 
There was a diffuse hardening ofthe skin with telanglec- 
tasia and dyschromia on all four limbs, but the hands 
and feet were unaffected. On the lateral aspects of his 
fingers, near the joints, there were a few hard nodules 
0:3 cm in diameter with a normal skin colour (Fig. 3). 

Laboratory investigations including ANA, anti-DNA, 
anti-ENA, anti-Ro, anti-centromere, and anti-Sc170 
antibodies were normal or negative. The VDRL and FTA 
tests were also negative. A skin biopsy specimen from the 
left arm was conststent with a diagnosis of acrodermati- 
tis chronica atrophicans (ACA). The histology of one of 
the pertarticular nodules showed an increased amount 
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Figure 1. Case 1. Fibrous nodule on finger. 


Figure 2. Case 1. Biopsy of periarticular 
nodule showing bundles of thickened 
collagen (haematoxylin and eosin, x 60). 


of bundles of thick collagen in the dermis. IFA to B. 
burgdorferi was positive at titres of 1/128. An ELISA 
technique was performed by optic densitometry, com- 
paring our patient's serum with serum from a patient 
known to have Lyme borreliosis with antibodies to B. 
burgdorferi. A ratio of 1 or more is considered positive. 
Indices of 1-08 and 1:2 with an interval of 3 weeks were 





recorded in our patient. Cultures of biopsy specimens in a 
modified Kelly's medium were negative. 

Treatment with amoxycillin, 500 mg/6 h for 1 month 
induced a moderate improvement in the ACA, and the 
PEN completely disappeared. After treatment the ELISA 
test became negative, though the IFA remained at the 
same titre. 
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Discussion 


Both these cases were diagnosed as Lyme borreliosis 
from the clinical appearance of the lesions and the 
positive serology. Cultures for B. burgdorferi in our 
patients were negative but this spirochaete is difficult to 
recover from the cutaneous lesions of Lyme borreliosis.^ 
The cutaneous manifestations of Lyme borreliosis 
include erythema chronicum migrans, lymphadenosis 
benigna cutis, ACA and scleroderma-like lesions.'~' PEN 
have previously been reported in patients with ACA,* 
and PFN was found in three out of nine patients with 
long-standing ACA.? Since then references to PEN have 
appeared in several reviews!?^? but new cases have 
rarely been reported.^ 

One of our patients (Case 1) lacked the characteristic 
signs of ACA, suggesting that PFN could be a distinctive 
manifestation of Lyme borreliosis. However juxta-articu- 
lar fibromatous nodules may appear in other spirochae- 
toses such as late yaws and syphilis, when they are called 
Lutz-Jeanselme nodules.^* We believe that the presence 
of PEN may be of value in the diagnosis of Lyme 
borreliosis even in the absence of clear-cut ACA. 


Figure 3. Case 2. Fibrous nodules on the lateral 
aspect of the finger. 
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Summary 


A case of pellagra is described that occurred in a patient with an eating disorder and who presented 


with marked photosensitivity and diarrhoea. We found urinary 5-hydroxy-indole-acetic acid to be 
low and suggest that this may be a useful screening test. To our knowledge this is only the second 
reported case of pellagra associated with an eating disorder. 


Pellagra is associated with a photosensitive dermatitis, 
diarrhoea, and dementia, but the full triad of symptoms 
occurs in only 22% of patients.! The mechanism of 
photosensitivity has not been elucidated. Skin manifes- 
tations of pellagra generally precede other symptoms, 
and may present as sunburn-like erythema with bullae, 
or more characteristically as hyperpigmentation and 
desquamation of sun-exposed sites. 


Case report 


A 19-year-old woman complained of marked photo- 
sensitivity of 10 months’ duration. This began with a 
sunburn reaction after using a sunlamp for tanning 
purposes; the lamp had exploded during use. The 
erythema affected her face and anterior trunk, sparing 
the bikini regions. Blistering occurred followed by 
desquamation and hyperpigmentation. Subsequently, 
5-10 min of exposure to the midday sun was sufficient to 
trigger this sunburn-like reaction in exposed sites, and 
sometimes also in sites covered by light clothing. 
Previously she had tanned easily and never burned. 

Over the previous 6 months she had lost 30 kg in 
weight and suffered recurrent postprandial epigastric 
pain and vomiting and occasional diarrhoea. Her past 
history included asthma which lasted 1 year, readily 
controlled with fenoterol hydrobromide and beclameth- 
asone diproprionate inhalers. She had previously been 
treated for epilepsy, but had not required anti-epileptic 
drugs for over 12 months. She took no other prescribed 
or non-proprietary medications. 

On examination the patient was of normal build with 
erythema and slight scaling affecting the face, neck, 
upper limbs, and V of neck region, with sparing of the 
upper eyelids and those areas shaded by the chin and 
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ears (Fig. 1). Slight hyperpigmentation and desquama- 
tion was observed on the remainder of the anterior 
trunk, sparing the bikini areas. Physical examination 
was otherwise unremarkable. Normal investigations 
were as follows: complete blood count, electrolytes, liver 
function tests, Bj», folate, antinuclear antibodies, 
porphyrin screens (urinary, faecal, serum). chest X-ray. 
and gastroscopy. Photopatch testing with the Trolab 
photoallergen series was negative. The 24-h urinary 





Figure 1. Erythema of photoexposed areas of the face and neck. 
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5-hydroxy-indole-acetic acid (5-HIAA) was low at 2 
pomol/24 h (normal: 7-37 umol/24 h). 

While an in-patient, she was noted to behave in a 
juvenlle manner, and her food intake was negligible. 
Subsequent interviews with her friends confirmed an 
inadequate diet with a past history of anorexia nervosa. 
There was no current history of laxative abuse or 
induced vomiting, nor evidence for abnormal body 
image. Her usual habitus was that of obesity. A diagnosis 
of pellagra was made, and she was commenced on niacin 
150 mg daily, and referred for psychiatric counselling 
and dietary advice. There was complete resolution of her 
symptoms within 48 h, and at follow-up several months 
later she remained well. 


Discussion 

To our knowledge there is only one previous case report 
of pellagra in association with anorexia nervosa.? Pella- 
gra is caused by dietary deficiency of niacin or trypto- 
phan, impaired assimilation of these nutrients in malab- 
sorption states, or altered tryptophan metabolism. It is 
most commonly seen in those whose diet is inadequate 
due to poverty, or in alcoholics. Protein deficiency 
exacerbates niacin deficiency as tryptophan is used in 
preference to other amino acids to maintain nitrogen 
balance.) The supply of other amino acids, especially 
leucine and isoleucine, as well as the endocrine status of 
the individual are also contributary in the regulation of 
tryptophan metabolism. 

Although chronic alcoholism is the commonest cause 
of pellagra in developed countries today, few alcoholics 
develop pellagra, even when the most impoverished 
cases are considered. Likewise, while certain drugs seem 
able to induce pellagra—notably isoniazid*—they do so 
only in a small minority of individuals receiving the 
drug. Because isoniazid is a structural analogue of 
niacin, a process of competitive inhibitlon may be 


operating. Many of the patients who develop pellagra 
while on isoniazid are of poor nutritional status and it is 
likely that the drug serves to exacerbate a latent niacin 
deficiency. Drug- and alcohol-induced pellagra are com- 
plex metabolic problems which are not yet fully under- 
stood. 

Carcinoid tumours divert large amounts of trypto- 
phan to serotonin synthesis resulting in niacin defi- 
ciency and occasionally pellagra. This is accompanied by 
increased urinary excretion of 5-HIAA, the end product 
of serotonin metabolism. Conversely, patlents with 
pellagra have reduced CSF and urinary 5-HIAA, poss- 
ibly due to the absence of feedback inhibition of niacin on 
the kynurenin pathway. The low levels of urinary 5- 
HIAA found in our patient therefore support a diagnosis 
of pellagra, and this may be a useful diagnostic test in 
hospitals, such as ours, that are unable to provide 
estimation of plasma tryptophan or urinary N-methyl- 
nicotinamide. The patient's prompt response to niacin 
therapy confirmed this diagnosis. 

Our patient was unusual in not having the cachectic 
appearance characteristic of those with pellagra or 
anorexia nervosa. However, she had lost a substantial 
amount of weight, and her dietary habits were grossly 
abnormal, being deficient In calories, protein and niacin. 
This case highlights the need for a high index of 
suspicion in making a diagnosis of pellagra. 
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Summary 


A case of localized pemphigoid is described in which the lesions were only on the lower legs. 


Immunoblotting of the patients’ serum reacted with a 240-kDa polypeptide identical to one of the 


bullous pemphigoid antigens. IgGl was detected in the lesional skin and IgG] and IgG4 in the 
patient's serum. These observations suggest that the immunopathological mechanisms in the blister 
formation in localized pemphigoid are similar to those found in more widespread bullous pemphigoid. 


Localized pemphigoid is a rare. non-mucosal blistering 
disease.' It is accepted that this disease occurs in two 
forms, one with scarring plaque-like lesions that are 
located on the head and neck (Brunsting and Perry 
type),? and the other with non-scarring bullous lesions 
usually on the lower legs.’ As in bullous pemphigoid 
(BP). most patients with localized pemphigoid have 
immunoglobulin and/or complement bound to the 
basement membrane zone (BMZ).* Although the disease 
is probably the result of an autoimmune process, the sera 
from patients with localized pemphigoid show intermit- 
tently circulating anti-BMZ antibodies.* Little informa- 
tion is known of the target antigen(s) at the dermal- 
epidermal junction that are involved in localized pem- 
phigoid. 

We report a case of localized pemphigoid in which the 
lesions were located solely on the lower legs and have 
investigated using Western immunoblotting the nature 
of the target antigens. 


Case report 


A 65-year-old woman presented with a blistering erup- 
tion which was localized solely to the lower legs and 
which had recurred periodically over the previous 5 
months. The blisters were associated with itching. There 
was no previous history of trauma and there was no 
involvement of the skin eleswhere or of her mucous 
membranes. On examination there were circumscribed 
areas, 3-4 cm in diameter, which were pigmented with 
several bullae and erosions and crusts with minimal 
scarring on both lower legs (Fig. 1). 
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Figure 1. Bullae. crusts and hyperpigmented areas on the left lower leg 


Skin biopsy 


A biopsy was taken from the margin of a blister and on 
histology showed a subepidermal bulla with a cellular 
infiltrate that contained eosinophils, polymorphonuc- 
lear leucocytes and mononuclear cells. Direct immuno- 
fluorescence performed on perilesional skin showed 
linear deposits of IgG. IgE and C3 at the dermal 
epidermal junction zone. 
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Blood investigations 


Circulating IgG anti-BMZ antibodies were detected at a 
titre of 1:5120 by indirect immunofluorescence using 


guinea-pig oesophagus as the substrate. Indirect assay of 


complement binding showed linear deposits of C3 at the 
dermal-epidermal junction. Indirect immunofluores- 
cence on sodium chloride split skin showed the presence 
of IgG autoantibody on the epidermal side of the cleft.^ 
Western blots using human epidermal extracts showed 
that in the patient's serum there was a band with a 
molecular weight of 240 kDa (Fig. 2) in lane LCP, while 
the sera from patients with generalized BP showed either 
a 240-kDa band or 240-kDa and 180-kDa bands as the 
BP antigens. 


Other investigations 


We also analysed the distribution of IgG subclasses and 
IgE antibodies by direct and indirect immunofluores- 
cence and immunoblotting using monoclonal antibodies 
against IgG1-4 and IgE. The results are shown in Table 1. 


Treatment 


The patient was treated with topical applications of 
dexamethasone propionate 0-195 with rapid healing of 
the lesions with minimal scarring. Although there were 
recurrent lesions there was no further spread of the 
condition over the 23 months. 


Figure 2. Results of Western immunoblotting 
Lane MW: proteins of standard molcular 
weight. Lane E: human epidermal extract 
stained with Amido black. Lane LCP: serum 
from our patient with a 240-kDa band. Lanes 
BP: control sera from patients with 
generalized bullous pemphigoid reacting with 
either a 240-kDa band or 240-kDa and 180- 
kDa bands. Lane N: normal control serum 


Discussion 


Patients with localized pemphigoid generally have low 
amounts of detectable anti-basement membrane anti- 
bodies as determined by indirect immunofluorescence. 
This makes it difficult to characterize the target antigen 
and the anti-BMZ antibodies involved in the disease. 
However in our case, there was a high titre of circulating 
anti-BMZ antibody. 

The histopathological findings in our case were 
compatible with the diagnosis of bullous pemphigoid. 
The results obtained from direct and indirect immuno- 
fluorescence were characteristic for this disorder, Serum 
from the patient reacted with a 240-kDa polypeptide, 
identical to one of the BP antigens as seen on Western 


lable 1. Analysis of IgG subclass, IgE class and complement in biopsy 
specimen and serum 
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* Deposition of C 3 at basement membrane zone in direct immunofluor- 
escence. 

i Complement fixing test by indirect immunofluorescence 

t Direct immunofluorescence 

§ Indirect immunofluorescence 

* Immunoblotting 
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immunoblot.” Anti-BMZ antibodies of the subclass 
IgG1 were detected by direct and indirect immunofluor- 
escence while IgG4 subclass antibody was detected only 
by indirect immunofluorescence. These IgG1 and IgG4 
subclass antibodies also reacted with an identical 240- 
kDa protein on immunoblotting. Recently, several 
studies have described the IgG subclass distribution of BP 
antibodies using immunofluoresence and that IgG4 was 
most commonly found followed by IgG1, while IgG2 and 
IgG3 were only occasionally detected.9? 

The pathogenesis of localized pemphigoid is 
unknown, but our findings indicate that the blister 
formation is probably the same as in the more general- 
ized bullous pemphigoid. However, this cannot explain 
the localized nature of the lesions, which could be due to 
local factors in addition to an immune reaction. Previous 
reports have shown that various factors can induce 
lesions, including the Goeckerman regime for the treat- 
ment of psoriasis, radiation therapy, ultraviolet light and 
mechanical trauma.19-1? Our patient had none of these 
factors. It has also been reported that vascular disease 
may contribute to the pathogenesis of the localized 
pretibial lesions. Our patient did have superficial 
varicose veins, and this may have contributed to the 
pathogenesis of the blisters as seen on her legs. 

The serum from our patient and from two patients 
with generalized bullous pemphigoid all showed an 
identical 240-kDa band on Western blotting. This band 
has been identified as being the major BP antigen," and 
was not labelled by the sera from normal controls. A 
second 180-kDa BP antigen 1s also recognized and this 
was present In the serum from one of our patients with 
generalized BP. In addition to these proteins, some sera 
from patients with BP react with multiple components of 
a crude epidermal extract with molecular weights of 
200, 97 and 77 kDa.” However it is not clear which of 
these are pathogenic. Recently antibodies have been 
produced against a 230-kDa (identical to 240 kDa) BP 
antigen in rabbits using fusion proteins derived from 
fragments of a previously cloned BP cDNA.)? These 
antibodies bound to the inner plaque of the hemidesmo- 
somes of the basal cells, as shown on immunoelectron 
microscopy.!? This suggests that the antibody against 
the 240-kDa antigen could bind to it after the injury to 
the basal cell membrane, and would be unable to initiate 
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blister formation. This hypothesis supports the idea that 
local factors such increased hydrostatic pressure may 
play an important role as the initiating factor in blister 
formation in localized pemphigoid, with resulting anti- 
gen-antibody reaction. It may be that in localized 
pemphigoid there is a different set of antibodies from that 
seen in the more generalized type. They may also not be 
identifled by the present techniques that are used. 
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Summary 


We report a 59-year-old woman with severe dermatomyositis in association with high serum 


toxoplasma antibody titres who was successfully treated with pyrimethamine and sulphadiazine. This 
case supports an aetiological role for toxoplasmosis in the pathogenesis of some cases of 


dermatomyositis. 


Polymyositis (PM) and dermatomyositis (DM) are char- 
acterized by chronic inflammation of skeletal muscle, 
proximal muscle weakness, elevation of serum creatine 
phosphokinase (CPK) and typical electromyography 
changes with polyphasic potentials. Histopathological 
examination of muscle biopsy classically shows a necro- 
tizing inflammatory process.! DM is distinguished from 
PM by a violaceous periorbital oedema, and transient 
erythematous, scaly plaques over the knuckles, wrists, 
elbows, ankle and knees. Because the clinical course and 
muscle pathology are similar, DM and PM may be part of 
the same disease process. There have been several 
reports associating PM~DM with toxoplasmosis, but it is 
unclear whether the diseases are causally related.?-9 

We describe a patient with severe DM associated with 
cutaneous necrosis and retinal microinfarcts in whom 
toxoplasma antibody titres were increased. Response to 
immunosuppressive treatment was Incomplete, but 
resolution of the disease followed treatment with anti- 
toxoplasmosis therapy, pyrimethamine and sulphadia- 
zine. 


Case report 


A 59-year-old West Indian woman was admitted to 
hospital in March 1987 with a 3-week history of 
progressive proximal muscle weakness, dysphagia, and 
bilateral periorbital oedema. She could barely walk 15 
yards and was unable to raise her arms above the level of 
her shoulders. Examination revealed eyelid oedema, nail 
fold capillary thromboses, ragged cuticles, and ulcers on 
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the dorsa of the hands (Fig. 1) and both inner thighs. 
Breast, pelvic and rectal examinations were normal. 

Initial laboratory tests revealed normal full blood 
count and renal function, and an erythrocyte sedimen- 
tation rate of 35 mm/h. Other values, expressed in 
international units (IU), were alanine transferase 29 
(normal «20), aspartate transaminase 135 (normal 
« 18) and CPK 2150 (normal « 70). Results of serum 
complement levels, latex fixation, antinuclear antibody 
and antibody to extractable nuclear antigen tests were 
all normal. Oesophageal motility tests showed impaired 
swallowing, reflux and aspiration, and electromyo- 
graphic findings were consistent with a myopathic 
disorder. A deltoid muscle biopsy showed muscle degen- 
eration with perivascular mononuclear cell infiltrates. 
Chest X-ray, sigmoidoscopy, bilateral mammogram, 
abdominal ultrasound and thyroid scan were normal. 
The diagnosis of dermatomyositis with oropharyngeal 
involvement was made. 

She received 60 mg of prednisolone and 200 mg of 
azathioprine daily for 2 months. Serum enzyme activi- 
ties declined but her weakness persisted. In June 1987 
she was transferred to Nottingham on the same dose of 
azathioprine and 50 mg of prednisolone daily for out- 
patient follow-up. However, the patient was admitted 
shortly thereafter with a relapse of dermatomyositis. She 
was bedridden with profound muscular weakness and 
fever. On fundoscopy bilateral soft exudates were noted 
adjacent to the discs, and chorioretinal inflammatory 
foci adjacent to the fovea (Fig. 2). There was symptoma- 
tic improvement after increasing prednisolone to 90 mg 
daily for 2 weeks, but deterioration occurred on reducing 
the dose. Her clinical course was complicated by the 
development of diabetes mellitus which necessitated 
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insulin treatment, but she remained normotensive. 
Toxoplasma serology, which had been performed 
because of the known association of dermatomyositis 
and elevated toxoplasma antibodies, was strongly posi 
tive (latex agglutination titres > 1: 2048 and the dye test 
1:8192). 

In view of the severity of the illness and lack of 
response to azathioprine and high doses of prednisolone, 
it was decided to treat her for toxoplasmosis using 
pyrimethamine 25 mg on alternate days, sulphadiazine 
2 g q.d.s. and folinic acid 15 mg q.d.s. This produced 
prompt clinical improvement; her fever abated within a 
week and after 2 weeks she was able to walk. Treatment 
was stopped at this stage because of the development ol 
neutropenia. Azathioprine was also discontinued, and 
the dose of prednisolone steadily reduced over the 
following 6 weeks without any recurrence of muscle 
weakness or rise in CPK. Intermittent courses of predni- 
solone have been required subsequently to control a 
slight ocular inflammation, but since March 1989 she 
has led an active life. Her toxoplasma titres have 
remained elevated but, despite withholding all immuno- 
suppressive therapy. there has been no recurrence of 
disease activity. 


Discussion 





M : The role of toxoplasmosis in the pathogenesis of poly 
Figure 1. Ulceration of the hands in association with a papular is sa : : 
myositis-dermatomyositis is uncertain, although 


eruption on the knuckles (Gottron's sign) 
myositis is known to occur as a result of direct invasion 
of muscle by Toxoplasma gondii. It has been suggested 
that elevated toxoplasma antibody titres are a non- 
specific immunological response to the illness, as occurs 
in systemic lupus erythematosus, or are the result of 
reactivated latent infection in an immunocompromised 
host.’ However, there are reports of dermatomyositis 
responding to treatment of toxoplasmosis with pyri- 
methamine and sulphadiazine.* * In all cases the toxo- 
plasma titres have been significantly elevated and in one 
case toxoplasmosis was identified in the muscle biopsy.’ 
These reports indicate that there may be a causal 
relationship between active toxoplasma inlection and 
some cases of dermatomyositis. 

An association between dermatomyositis and toxo- 
plasmosis in our patient was based on high toxoplasma 
antibodies, chorioretinitis adjacent to the fovea, and 
recovery of dermatomyositis following treatment ol 
toxoplasmosis with pyrimethamine and sulphadiazine. 





The retinal microinfarcts would be consistent with a 
vasculitic manifestation of dermatomyositis.’ These 


Figure 2. Fundoscopy showing chorioretinitis adjacent to fovea 
(centre); soft exudates are also present in relation to the optic disc appearances and the cutaneous ulceration are unusual 
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features of dermatomyositis, Retinal microinfarcts could 
also represent early signs of the patient's latent diabetes 
mellitus, or may be related to hypertension. 

Dye titres are said to be the most specific and sensitive 
measure of toxoplasma antibodies.!? Active infections 
are associated with titres ranging from 1:1024 to 
1:65,536. The titres decrease slowly and may persist for 
years. IgM fluorescent antibody test was negative in our 
case, but the prompt resolution of symptoms with 
pyrimethamine and sulphadiazine strongly suggests 
that active toxoplasmosis was responsible for the de- 
velopment of dermatomyositis. It is unlikely that pyri- 
methamine and sulphadiazine acted as immunosuppres- 
sive agents as maintenance therapy would normally be 
required over months or years. However, this case 1s 
remarkable in that no regular immunosuppressive ther- 
apy has been subsequently required for control of 
dermatomyositis over the ensuing 2 years despite the 
severity of the disease. 

This case further supports a causal relationship 
between toxoplasmosis and dermatomyositis. Clinictans 
should be alert to this possibility and should examine the 
fundi and perform serological tests for toxoplasmosis. A 


trial of therapy with sulphadiazine and pyrimethamine 
may be worthwhile for severe PM or DM. 
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Summary 


An unusual case of tuberculosis verrucosa cutis that presented with a tumour-like lesion on the heel is 


described. This responded rapidly to treatment with isoniazid. 


Cutaneous tuberculosis occurs in a wide varity of forms. ! 
There are however some variants such as tuberculous 
ulcer of the skin? and tumour-like forms that are 
reported with different descriptive terms. 

We describe a patient with a tumour-like lesion on his 
left heel with a histology suggestive for tuberculosis 
verrucosa cutis and which rapidly responded to treat- 
ment with isoniazid. 


Case report 


A 32-year-old man presented with a 1-year history of a 
painless warty tumour on his left heel. He came to Japan 
from India 3 years previously and there was no history of 
preceding trauma. The tumour had been gradually 
enlarging over several months. Previous attempts to 
excise the lesion were soon followed by the return of the 
tumour and 1 week before presentation he had swelling 
of his left leg up to the inguinal region. 

On examination, he appeared well but with a verru- 
cous tumour that measured 5 x 3 cm on the left heel 





Figure 1. Verrucous tumour on the left heel. 


Correspondence: Dr O.lizawa, Department of Dermatology, Tohoku 
University School of Medicine. Seiryomachi 1-1, Sendai 980, Japan. 


(Fig. 1). The warty surface was covered with crusts and 
altered blood and there was induration of the surround- 
ing hyperkeratotic plaque. There was left inguinal 
lymphadenopathy. 

An intradermal test with 0:05 yg purified protein 
derivative (PPD) was strongly positive with surrounding 
erythema and induration and with a blister in the centre. 
Culture of a portion of the biopsy did not grow any acid- 
fast bacilli, fungi or other microbial organisms. The 
histology showed hyperkeratosis and papillomatosis of 
the epidermis with individual cell keratinization and 
horn-pearl formation (Fig. 2). There was a band-like 
infiltrate that consisted of mononuclear cells, plasma 
cells and some eosinophils and there were a few foreign 
body giant cells in the upper dermis. No epithelioid cell 
granulomas with Langerhans’ type giant cells could be 
identified. Ziehl-Neelsen staining for mycobacteria was 
negative and immunohistopathological staining using a 
monoclonal anti-human papilloma virus antibody was 
also negative. 

Because of the strongly positive PPD reaction and the 
histopathological features that suggested tuberculosis 
verrucosa cutis, the patient was treated with isoniazid 
400-600 mg daily and with local heat therapy. After 2 
weeks of treatment there was a marked reduction in the 
size of the tumour and by day 50 it had healed 
completely to leave a scar and some discoloration of the 
skin. 


Discussion 


Tuberculosis verrucosa cutis is one of the most common 
forms of cutaneous tuberculosis in Asia. It occurs as the 
result of inoculation of mycobacteria into the skin of an 
individual who has been previously infected and who 
has a moderate-to-high degree of immunity.’ Usually 
there are scanty bacilli in the lesions which are not 
detected by staining or on culture. In Europe the lesions 
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are most likely to occur on the hands, however in Asia 
the knees, ankles and buttocks are mainly involved." 
Regional lymphadenitis, which occurred in our case, is 
rare and may be the result of a secondary pyococcal 
infection. The epidermis on histology shows marked 
papillomatosis and a pseudoepitheliomatous hyperplasia 
with hyperkeratosis.^ The infiltrate in the dermis is 
frequently non-specific but epithelioid granulomas with 
giant cells may be seen. 

The differential diagnosis of our case included verru- 
cous carcinoma, deep fungal infection, atypical myco- 
bacterial infection, tertiary syphilis, blastomycosis-like 
pyoderma’ and giant verruca vulgaris. Although we 
were unable to demonstrate acid-fast bacilli in the lesion 
or on culture, the diagnosis of tuberculosis was sup- 
ported by the strongly positive skin reaction to tubercu- 
lin and by the rapid response to anti-tuberculous therapy 
with isoniazid’ that was combined with local heat 
treatment.” 


Figure 2. Hyperkeratotic lesion with 
eosinophilic papillomatous epidermal 
hyperplasia and individual cell keratinization 
with horn-pearl formation. A dense 
inflammatory cell infiltrate is present in the 
upper dermis (haematoxylin and eosin, 

x 10). 
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Topical retinoic acid in the treatment of fine acne scarring 


Sm, Tretinoin (Retin A) is a well established topical treatment 
for acne vulgaris. Its main mode of action is the reduction of 
comedogenesis and the alteration of the microclimate within 
involved follicles, rendering them less susceptible to Propioni- 
bacterium acnes colonization.! There is some evidence that 
topical vitamin A may be of benefit in the treatment of scarring. 
particularly for keloidal and hypertrophic lesions.? We report a 
patient in whom the daily application of tretinoin 0:05% 
resulted in a marked improvement in the superficial scarring 
secondary to acne vulgaris. 

A 25-year-old Indian dentist was referred to the dermato- 
logy department for assessment and treatment of her acne 
scarring. She had suffered from treatment-resistant acne for 
many years and in 1982 she was placed on spironolactone 
following a diagnosis of polycystic ovaries. This drug was 
subsequently withdrawn and she was commenced on Diane 
with good results. 

Examination of the skin revealed multiple ice-pick scars and 
shallow pits over the cheeks (Fig. 1) which were particularly 





Figure 1. Fine acne scarring seen on the cheek prior to treatment with 
topical retinoic acid. 





Figure 2. A marked improvement in fine acne scarring can be seen 
following 3 months of daily application of topical retinoic acid 


obvious in view of her racial pigmentation. The patient was 
insistent that some treatment should be prescribed for her 
appearance about which she was depressed. She was therefore 
prescribed 0:05% Retin A cream to be applied to the unwashed 
affected areas at night. When reviewed 4 months later there 
had been a dramatic improvement in the appearance of the 
scarring (Fig. 2). There was no evidence of post-inflammatory 
hyperpigmentation. 

Tretinoin 0-05% has been advocated in the treatment of 
keloid scars* but there have been no reports of its use and 
efficacy for less aggressive scarring associated with acne 
vulgaris. Daily application of tretinoin 0:05% cream has been 
shown to have a beneficial effect on the cutaneous manifes- 
tations of photoageing through changes in both the epidermis 
and dermis.* ^ Within the epidermis there is hyperplasia with a 
concomitant increase in the mean epidermal thickness.” 
Dermal effects reported in human skin include an increase in 
papillary dermal collagen and elasticity leading to improve- 
ment of dermal architecture and skin firmness.* In the skin of 
hairless mice increased numbers of hyperactive fibroblasts 
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with concomitant formation of new collagen bundles have 
been found.? Recent studies have highlighted significant 
increases in elasticity after 4 months of daily application, the 
effect being attributed to a noticeable realignment of dermal 
collagen bundles.? 

Unfortunately our patient did not consent to a skin biopsy 
but it would be of interest to compare the pre- and post- 
treatment histology to identify the changes that produced the 
obvious clinical improvement. 


The Department of Dermatology, D.W.S.HARRIS 
The Royal Free Hospital, C.C.BUCKLEY 
Pond Street, L.S.OSTLERE 
London NW3 2QG, U.K. M.H.A.RUSTIN 
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Lupus erythematosus and hereditary angio-oedema 


Sm, We were interested to read the report by Dr Duhra and 
colleages! regarding the use of danazol to treat a patient with 
discoid lupus erythematosus (LE) and hereditary anglo- 
oedema. Although idiopathic LE was a feature ın only one of 
157 patients with hereditary angio-oedema reported by Brick- 
man et al? several previous reports suggested that thts is 
probably a real rather than a chance association of two 
diseases.*-> We report a further case showing this association, 
but in whom danazol was used with limited success. 

Our patient was a 26-year-old woman who had a history of 
anglo-oedema of the extremities from the age of 3 years. She 
also suffered episodic abdominal pain throughout childhood, 
but the diagnosis of C1 esterase deficiency was not made until 
she was aged 21 years. About 2 years before this, she had 
developed marked annular lesions of discoid LE in hght- 
exposed areas and was classified as having disseminated 


discoid LE. She has also had a typical ‘butterfly’ facial rash, 
occasional patchy alopecia, vague arthralgia, positive antinuc- 
lear antibody test ( « 1/50, speckled pattern) and positive anti- 
SSA, and had two complicated pregnancies (toxaemia at age 
20 years, post-partum splenic infarct at age 24 years) 
however, she has never fulfilled the formal criteria for systemic 
LE. 

The diagnosis of hereditary angio-oedema was confirmed by 
a C1 esterase inhibitor level of 0-04 g/l in the patient, and 0-07 
g/lin her 3-year-old son who was asymptomatic (normal 
0:18-0:54 g/l). She also had a low C4 level (0:06 g/l, normal 
0:14-0:42 g/l), Clq and C2 levels about 50% of normal, but a 
normal C3 level. These results suggest that she has true 
hereditary angio-oedema rather than the acquired form 
associated with the presence of anti-idiotypic antibody? or 
monoclonal protein. 

Since 1983 she has been treated with systemic agents 
including mepacrine, chloroquine, prednisolone, tranexamic 
acid and danazol. Doses of danazol above 200 mg once daily 
caused nausea, malaise, flushing, and menstrual irregularity. 
At the lower dose of 200 mg daily, which was tolerated 
without undue side-effects, there was considerable symptoma- 
tic improvement in the angio-oedema, and improved immuno- 
logical tests (C1 esterase inhibitor level 0:11 g/l and C4 level 
O 13 g/l after 1 month), but she still required mepacrine 100 
mg t.d.s. to control her discoid LE whilst taking this dose of ` 
danazol. We conclude that the response of LE to danazol does 
not necessarily parallel that of angio-oedema in patients with 
both these disorders, and danazol may not always be as useful 
as the report by Duhra and colleagues! would suggest. 


Departments of Dermatology and N.H.Cox 
*Haematology, West Cumberland Hospital, N.C.Wrsr* 
Whitehaven, Cumbria: F.A.IvET 
TDepartment of Dermatology, G.Birpt 
Dryburn Hospital, Durham; A.FAYS 
{Department of Medicine, 

Royal Infirmary, Edinburgh; 

SDepartment of Immunology. 


Newcastle General Hospital, 
Newcastle upon Tyne, U.K. 
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Premenstrual exacerbation of nickel allergy 


Sim, Subjective premenstrual exacerbation of contact allergic 
dermatitis has been reported.| We used objective measure- 
ments of response to a range of concentrations of allergen, at 
different phases of the menstrual cycle, in patients with allergic 
contact dermatitis to see whether objective changes 1n the 
dose-response characteristics occurred. 

Right women, known to be allergic to nickel, who had 
regular menstrual cycles and were not on an oral contracep- 
tive pill, were studied. Patch testing was performed 10 days 
after and 1 week before the first day of the menstrual cycle, the 
order of testing being varied between patients in case repeat 
application influenced nickel sensitivity. Two of the eight 
patients complained of a premenstrual exacerbation of their 
metal allergy and one avolded nickel at all times. None had any 
other premenstrual symptoms. 

Six successive twofold dilutions of 5% nickel as supplied for 
standard patch testing (Trolab) were made in white soft 
paraffin. A 5-mm length of each dilution of allergen placed on a 
Finn chamber on Scanpor adhesive (Epitest Ltd) was applied to 
the upper inner arm for 48 h. At 72 h the response was 
measured as change in skinfold thickness using Harpenden 
callipers.? 

In six of the eight patients, including one who had 
complained of premenstrual exacerbation of her symptoms, 
the responses for both clinical grade and change in skin 
thickness were similar at both times of the cycle, demonstrat- 
ing that objective changes may not accompany subjective 
findings. Two patients, one who had noted premenstrual 
exacerbation and one who avoided nickel completely and was 
thus unable to identify any variation in symptoms, had much 
greater responses premenstrually than mid-cycle to each dose 
of nickel and a lower threshold for response (Fig. 1). Thus 
objective measurements confirmed that premenstrual exacer- 
bation of contact allergy occurs in some patients. There was no 
effect of order of application of the patches. 

In all patients the 5% patch-test concentration produced a 
positive response at both times it was tested. In practice, patch 
testing could fail to detect significant contact allergy in some 
women if performed at the middle of the menstrual cycle,! and 
patients with a positive history of contact allergic dermatitis 
but negative patch tests should be tested premenstrually. 


University Department of Dermatology. 
Royal Victoria Infirmary, 
Newcastle upon Tyne NE1 4LP, U.K. 
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Figure 1. (a) and (b) Response measured as change in skinfold 
thickness in mm against log of the concentration of nickel applied for 
the two patients who showed premenstrual exacerbation of response 
Wi, mid-cycle; a, premenstrual. 
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Book Reviews 


Dermatology (Part of the 'Brain Scan' MCQ series). RoGER 
ALLEN (1990). Berlin, Heidelberg: Springer-Verlag. Pp. 102. 
ISBN 3-540-19607-2. Price £9.95. 

Self-Assessment in Dermatology. K.M.MoKBEL (1990). Wright- 
son Biomedical Publishing Ltd. Pp. 73. ISBN 1-871816-09-2. 
Price £6.50. 


The true:false question format has become a widely used 
method of assessment in both undergraduate and postgra- 
duate examinations. Personally, it seems that I have spent my 
entire medical career either answering or setting them! Drs 
Allen and Mokbel have produced two similar volumes of 
true:false questions in Dermatology. Each provides approxi- 
mately 200 questions and answers with explanations. Dr 
Allen's style has been to divide these 200 questions into 10 
practice examination papers whilst Dr Mokbel has favoured a 
continuous format. 

I welcome the attempt in both publications to offer some 
advice in exam technique but feel that a word of caution should 
accompany the section in Dr Mokbel's book entitled 'some MCQ 
terms translated’. This section offers interpretations of words 
used in true:false questions, e.g. ‘usually - more than 50%, 
rarely —less than 5%.’ Although a useful guide the problem is 
that different examiners will have different interpretations of 
these terms. Putting aside the question of exams, both of these 
volumes rightly emphasize the use of such collections of 
questions for learning and self-assessment. 

I disagree with some answers in each book—but disagree- 
ment over subtle differences in meaning ts so common when 
groups of examiners are setting true:false questions that I 
prefer to dwell more on occasional flashes of humour such as 
when Dr Allen asks if scabies is most common in Norway. 

I would recommend both volumes to students and setters of 
true:false questions. Those setting examinations, however, 
will obviously have to subtly alter the questions if a sudden glut 
of very high examination marks is to be avoided! 

As a graduate of one of the two medical schools represented 
by these collections of questions I have one final nagging 
question. How many did I get mght first time around? 


R.E.A. WILLIAMS 


Handbook of Pediatric Dermatology. P.A.KRusINsKI AND 
F.P.FLOWERS (1990). Price £30.00. 


This handbook of paediatric dermatology is written by two 
American dermatologists for ‘clinicians who provide care for 
children with dermatological problems' and is intended for use 
by primary care physicians rather than by specialists in 
dermatology. 

There are 18 chapters. The first deals with basic concepts 
and covers history taking, physical examination and diagnos- 
tic technques. Therapeutic guide-lines, with particular refer- 
ence to children, are covered in Chapter two. The third is 
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devoted to diagnostic algorithms by regional distribution. 
Eleven of the remaining chapters deal with diseases by the type 
of skin lesion: eczematous, papulosquamous, vesiculobullous 
and so on. There are advantages and disadvantages to this 
approach. It is helpful in the differential diagnosis if similar 
conditions can be considered together: scabies for example is 
covered with the eczematous conditions. However, it can also 
lead to conditions with a similar aetiology and treatment being 
covered in different chapters; viral diseases are covered in 
several chapters—herpes simplex (labialis and genitalis) is in 
the vesiculobullous section although neonatal herpes simplex 
is included with the pustular lestons. The three remaining 
chapters cover the connective tissue disorders, the photoder- 
matoses and the hfe threatening dermatoses which affect 
children. z 

Although each chapter covers diseases which share clinical 
features, no indication is given as to their relative frequency or 
importance. Thus, within the vesiculo-bullous diseases benign 
chronic bullous disease of childhood is considered first despite 
its ranty, whereas herpes stmplex, a common problem m 
children, is only considered much later. A guide to which 
diseases are the most common and those which, although rare, 
are serious would be of particular value to the non-specialist. 
Within a chapter, each condition is dealt with in a similar way: 
introduction, physical examination, laboratory investigations, 
therapy and discussion. Laboratory findings include both 
diagnostic tests such as mycological examination and also 
cover the histological appearances. Although a description of 
the histological features is useful for completeness it should be 
stressed that most of the conditions discussed do not justify a 
skin biopsy in a child. 

A handbook can fall into one of two main types. It can either 
highhght those conditions most commonly seen m clinical 
practice or aim to be more comprehensive. The first approach is 
the more common and, in dermatology, is often centred 
around clinical photographs. The second is usually presented 
as lecture notes or a shortened textbook. This book chooses the 
second approach. Handbooks of paediatric dermatology have a 
particular problem: in an effort to be comprehensive the text 
becomes more a textbook of general dermatology than one 
focused on children. This book does not always avoid this 
problem. For example a helpful diagnostic sign of scabies in 
infants is the involvement of the soles, often with bullous 
lesions. This is not stressed in the text although it comments on 
the nodular penile lesions in males, a much more helpful 
feature in adults. 

The book has 77 colour plates. These are contained in a 
separate section at the beginning of the book. Unfortunately 
many of the plates are too small to demonstrate adequately the 
clinical features illustrated. In additton, throughout the text, 
there are a number of black-and-white plates; many of these 
are too poor to be of value. There are also a number of tables of 
the less common disorders. These are useful and well presented 
and perhaps more of the text could have been handled in this 
way allowing more space for the more common disorders. 


On balance this book provides a fairly comprehensive review 
of paediatric dermatology for the non-specialist. It is spoilt by 
the poor illustrations which is unfortunate as the format of the 
book presupposes that the clinician can recognize the skin 
lesions to be eczematous, papulosquamous, an exanthem and 
so on. Primary care physicians might prefer an atlas or well- 
illustrated handbook, which can be supplemented for the less 
common conditions by the larger textbooks of dermatology. 


R.LEVER 


Immunologic Diseases of the Skin. EDITED By ROBERT E.JORDAN 
(1991). East Norwalk, Connecticut: Appleton and Lange. Pp. 
646. ISBN 0-8385-4037-6. Price: $US 125. 


This book provides a digestible approach to a better under- 
standing of those skin disorders thought to be primarily a result 
of defective immune function. It 1s aimed principally at the 
clinician wishing to be updated on the bewildering advances 
which have occurred in the past decade or so. However, the 
large volume of work reviewed and referred to, also makes this 
an excellent reference for investigative dermatologists. The 
book's main strength is its detailed evaluation of the immuno- 
logical abnormalities and immunopathological findings detect- 
able in a wide variety of different skin disorders. Eighty-one 
contributors (flve from outside the U.S.A.) have written a total 
of 52 chapters, laid out in two parts. The first section entitled 
‘Basic Immunology’ is a clear review of those immune 
mechanisms relevant to human skin, together with a more in- 
depth look specifically at the roles of lymphocytes, mast cells 
and eosinophils. The remaining part, entitled ‘Immunologic 
Cutaneous Disease’ addresses a wide variety of skin disorders 
which are grouped under headings such as Immuno-Defi- 
ciency Disorders, Cutaneous Allergy, Auto-immune Dis- 
eases—Bullous Disease Group, Autoimmune Diseases— 
Rheumatic Disease Group, Immune Complex Diseases, etc. 
Each disorder is dealt with in terms of its general background, 
clinical features and treatment aspects, but where this book 
scores over others is in its approach to underlying immunology 
and pathomechanisms. In many instances the contributors 
have reviewed in some detail the available immuno-pathologi- 
cal data on a disorder and attempted to synthesize this into 
some form of scheme for pathogenesis. This is an invaluable 
approach for the reader with an interest in pathomechanisms 
of cutaneous disease, but without the time to update on the 
investigative literature him/herself. The reference sections for 
each chapter are extensive and up to date. The clinical 
illustrations are adequate and the pathological illustrations are 
good. The more in depth approach to the pathogenesis of skin 
disease offered in this book will provide valuable reading to 
both the interested clinician and the active investigator. 


J.ASHWORTH 
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Medical Statistics on Microcomputers. R.A.BROWN, ]. SWANSON 
Beck (1990). London: British Medical Journal. Pp. 103. ISBN 
0-7279-0290-3. Price £8.95. 


At a recent statistics course I attended, great emphasis was 
placed on the graphical exploration of data and the use of 
confldence intervals rather than significance testing in the 
comparison of experimental groups. The use of statistics 
programs on microcomputers is probably the easiest way to 
achieve both of these atms and this publication, bringing 
together a series of papers originally published in the Journal of 
Clinical Pathology, 18 the ideal companion. 

Medical Statistics on Microcomputers has two main strengths. 
Firstly, it does not pretend to be a comprehensive statistical 
reference book but in systematically considering the com- 
monly used statistical techniques it concentrates on clinical 
and investigatory situations. Suitable ways to tackle each 
problem are suggested but it is also swift to highlight common 
errors, such as the use of correlation to compare two laboratory 
techniques or analyses generating multiple comparisons. 

The book's second strength is to illustrate the different 
options available to display data graphically. These are not 
confined to the well known scatter plots and histograms but 
will introduce many clinicians to the very useful 'box and 
whisker’ and dot plots. The ease by which these different plots 
can be generated on a microcomputer makes it easy for the 
investigator to develop a proper 'feel' for his own data. 

Throughout the chapters examples of how to use two 
popular statistics programs, namely sTATGRAPHICS and MINI- 
TAB, are given. I am familiar only with MiNrTAB but the 
information provided for this package is helpful especially as I 
personally find the manrraB manual rather unfriendly. One 
slightly irritating feature is that in a few cases information is 
provided for only one of the two statistical packages and it 
would be interesting in those cases to see how the alternative 
package addressed the same problem. 

I would recommend this publication to all who analyse data 
on a microcomputer. It is a worthy addition to the British 
Medical Journal stable of practical statistics guides. 


R.E.A. WILLIAMS 


Pathology of the Skin. Eprrep By E.R.FARMER AND A.F.Hoop 
(1990). East Norwalk, Connecticut: Appleton and Lange. Pp. 
987. Illustrations: 1004. ISBN 0-8385-7724-5. Price £90.00. 


Pathology of the Skin, edited by E.R.Farmer and A.F.Hood, has 
the appearance of a sober, slightly old-fashioned text, with its 
dull brown binding and it certainly is a serious attempt to 
'provide an authoritative and scholarly survey of dermato- 
pathology'. Whether it is likely to be 'a practical format useful 
to dermatopathologists, pathologists and dermatologists’ is 
arguable but whilst I personally found much to appreciate, it is 
idiosyncratic and variable in its presentation and quality. 
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The editors have called upon 64 collaborators, all but four of 
whom are American, to contribute in their special areas. The 
editors admit that they had more difficulty in achieving 
uniformity of style with some authors than others. The most 
striking overall feature of the book, which is not necessarily a 
defect, 1s the number of subjects which are covered in more 
than one chapter. The views expressed in different chapters are 
often contrasting which gives, perhaps unintentionally, a very 
balanced view. Examples of these repetitions include eczema, 
seborrhoeic dermatitis, angiolymphoid hyperplasia and 
Kimura's disease, intraepidermal epithelioma (‘Jadassohn’), 
Bowen's disease, keratoacanthoma and benign melanocytic 
lesions. 

By far the largest chapter written in the style of a monograph 
is that on dysplastic naevi and melanoma by the Philadelphia 
group. Whilst this is little short of brilliant it remains very 
much the expression of one group with few concessions to any 
other work. The style of this dominant chapter is persuasive 
but becomes somewhat portentous with sections on humanis- 
tic and moral considerations which seem oddly sited in a 
pathology text. Convincing though much of this chapter 1s, st 1s 
much less so in describing acral lentiginous melanoma and 
displays further dogmatism in the assessment of regression. 

The chapter on melanoma contrasts with an unexpectedly 
short section on cutaneous lymphomas and with the numer- 
ous short chapters of 3-4 pages each, covering their topics 
rather briefly. However some of these shorter chapters such as 
those on neural and vascular tumours and hair and mucosal 
problems are lucid and very helpful, but I do take exception to 
the description in the chapter on inflammatory reactions of the 
sweat unit, of hidradenitis suppurativa as an inflammatory 
disease of apocrine sweat glands. Despite its name it is better 
classified as a follicular occlusion problem. 

Many of the other 61 chapters provide clear explanations of 
their subject but throughout the book, the black-and-white 
photography often does not illustrate the intended points. 
Many photographs are simply not clear, are at too low 
magnification or are too small and not well centred or 
illuminated. In this aspect the contrast with McKee's book of 
the same title is extreme. 

Some of the chapters in Section 1 on General Considerations 
seem superfluous for the intended audience. This comment 

«applies particularly to the chapters on specimen preparation, 
Histochemistry and methodology of electron microscopy. 
Anyone who wanted guidance in these areas would use more 
specialized texts or personal tuition. Deletion of these sections 
together with some of the topic repetitions would considerably 
shorten this large book. The book has good references up to 
1988 and most importantly tncludes cructal papers from the 
older literature. 

Making a chotce between this book and ‘Lever’ or ‘McKee’ ts 
difficult. It certainly 1s ın places more detalled and penetrating 
than both. 'Lever' has the uniformity of style and cohesion by 
having the same authors for the whole book. This is both an 
advantage and disadvantage because authors of specialist 
sections m ‘Farmer and Hood’ clearly show greater authority. 
The illustrations are less satisfactory than 'Lever' and both 
these books are at a conspicuous disadvantage to ‘McKee’ 
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which has colour photographs throughout and good clinical 
illustrations Nevertheless, the text, if you can tolerate the 
unusual arrangement of chapters and the repetition, is 
generally more detailed than 'McKee' and usually more so than 
‘Lever’. 

Whether the authors have achieved their aim of blending a 
disease onentated approach with the more modern pattern- 
recognition approach is doubtful. I see little evidence of the 
latter and would not regard this as a bench-top diagnostic 
manual in the way that Ackerman's text on inflammatory 
diseases of skin so obviously succeeds. The index, as far as I 
have used it, works well which is in marked contrast to that of 
‘McKee’. 

Despite these reservations Pathology of the Skin is a book with 
character which, with tighter editorial control, should evolve 
into a text worthy to compete for the dominant position held for 
so long by ‘Lever’. It already has many sections which can be 
read with benefit and pleasure. The price at £90.00 seems very 
competitive. 


M.Cook 


Book Received 


Thesis. Evaluation de L'etat Fonctionnel de la Peau par des 
Methodes Non Invasives. D.VAN Nests. Skinterface sprl, 1991. 


New editions 


Syndromes of the Head and Neck, 3rd edn. R.J. Gortin, M.M. 
COHEN JR AND L.S. Levin (1990). Oxford Monographs on 
Medical Genetics No. 19. Oxford University Press. Pp. 977. 
ISBN 0-19-504518-1. Price £150. 


This is the third edition of a well recognized classic which 
should be available in every dermatological library. 


Fungal Infection in the Compromised Patient, 2nd edn. EDITED 
BY D.W. WARNOCK AND M.D. RICHARDSON (1991). Chichester: 
John Wiley & Sons Limited. Pp. 371. ISBN 0-471928410. 
Price £47.50. 


Thus is the second edition of an extremely useful guide to fungal 
problems in immunosuppressed patients. It has been substan- 
tially updated in the light of recent experience with HIV 
patients. The book is recommended. 


British Journal of Dermatology (1991) 125, 87-88. 


News and Notices 


Second Dermatopathology Self-Assessment Course, 
19-21 September 1991, Rome 


The course will provide an in-depth review of two difficult 
topics in dermatopathology: cutaneous vascular pathology 
(A.B. Ackerman) and skin soft tissue tumours (S. W.Weiss). 

The programme will also consist of a series of lectures and 
direct examination of slides. Participants are also invited to 
present their own cases which will be published in the abstract 
book. The course fee is US$ 150 for participants in all the course 
and US$70 for those desiring to attend only the lectures. 

For further information contact: Dr Gido Massi, Department 
of Pathology. Catholic University, Largo F. Vito 1, 00168 
Rome, Italy. Telephone: (6) 3303481/33054270/5759733. 


French Society for Dermatological Research 
27-28 September 1991, Marseille 


The annual congress of the French Society for Dermatological 
Research will be held in Marseille on 27-28 September 1991. 
For further information contact: Dr P.Berbis, Clinique Derma- 
tologique, Hótel Dieu, 13002 Marseille, France. Telephone: 
33-91-96-49-66. 


12th Annual Conference of the Australian Dermatopathology 
Society, 27-29 September 1991, Melbourne, Australia 


The 12th Annual Conference of the Australian Dermatopatho- 
logy Society will be held at St Vincent's Hospital, Melbourne on 
27-29 September 1991. The guest speaker will be Professor 
A.B.Ackerman, New York University Medical School. The 
Conference on Interface Dermatopathology will highlight 
clinical and laboratory contributions to diagnosis and will 
include five-minute presentations and poster displays. For 
further information. please contact: Mrs Ann Dancer, Victor- 
ian Medical Postgraduate foundation Inc (VMPF). P.O. Box 27, 
Parkville. Victoria 3052, Australia. Telephone: 010-61-3- 
347-9633. 


Dermatology '91: Therapeutic Update 
27-29 September 1991, Vancouver 


Dermatology '91: Therapeutic Update. the ongoing dermato- 
logy drug symposium series, will take place on 27-29 
September 1991 at the New World Harbourside Hotel. Van- 
couver, British Columbia, Canada. For registration and further 
information, contact: Symposium Secretariat, Events by 
Design. 601-325 Howe Street, Vancouver, BC. Canada V6C 
127. Telephone: 604-669-7175. 


Symposium on Epidermolysis Bullosa: Molecular Biology and 
Pathology of the Basement Membrane Zone, 4-5 October 
1991, Philadelphia, U.S.A. 


A Symposium on Epidermolysis Bullosa, Molcular Biology and 
Pathology of the Basement Membrane Zone will be held on 4-5 
October 1991, sponsored by the Jefferson Medical College, 
National Institutes of Health, and Dystrophic Epidermolysis 
Bullosa Research Association of America. For further informa- 
tion contact: Eileen O'Shaughnessy, Department of Dermato- 
logy, Jefferson Medical College, Roopm M-46 JAH, 1020 Locust 
Street, Philadelphia, PA 19107, U.S.A. Telephone: 215-955- 
5785. Fax: 215-955-5788. 


Update in Cutaneous Laser Surgery, 12-13 October 1991, 
Cambridge, Massachusetts 


The Departments of Dermatology and Plastic Surgery of the 
Beth Israel Hospital, Children's Hospital and New England 
Deaconess Hospital, and Harvard Medical School, Boston. 
Massachusetts are jointly sponsoring the course ‘Update in 
Cutaneous Laser Surgery' on 12-13 October 1991 at the Hyatt 
Regency Hotel in Cambridge, Massachusetts. The course will 
address all theoretical and practical aspects of cutaneous laser 
surgery. Hands-on workshops will be provided with various 
types of laser instruments including argon. continuous wave 
and pulsed dye. carbon dioxide, neodymium yag. pulsed ruby 
and copper vapour lasers. The course will include formal 
lectures, panel discussions and videos of demonstrations of 
laser techniques and laser safety. For further information 
contact: the Department of Continuing Medical Education, 
Harvard Medical School, 25 Shattuck Street, Boston, MA 
02215, U.S.A. Telephone 617-732-1525. 


Symposium on Facial Malignancy and Rec r 
University of Minnesota, 25-26 October 1991 





A symposium will be held on Facial Malignancy and Recon- 
struction at the Radisson Hotel Metrodome. University of 
Minnesota, Minneapolis, Minnesota. For further information 
contact: Continuing Medical Education, University of Minne- 
sota, Radisson Hotel Metrodome, Suite 107, 615 Washington 
Avenue SE, Minneapolis, MN 55414, U.S.A. Telephone (612) 
626-7600. 
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6th Annual Cosmetic Dermatologic Surgery Seminar/Dia- 
logues in Cosmetic Dermatology, 30 October-3 November 
1991, Orlando, Florida 


The 6th Cosmetic Dermatologic Surgery Seminar and Dia- 
logues in Cosmetic Dermatology will be held at Walt Disney 
World/Yacht and Beach Club in Orlando, Florida on 30 
October-3 November 1991. For further information contact: 
Dr J.B.Pinski, 55 E Washington Street, Suite 3404, Chicago, 
Hlinots 60602, U.S.A. Telephone: 312-263-4625. 


International Sympostum on Topical Administration of Drugs, 
27-29 January 1992, Stockholm, Sweden 


An International Symposium will be held on the Topical 
Administration of Drugs in Stockholm sponsored by the 
Swedish Academy of Pharmaceutical Sciences, 27-29 January 
1992. Sessions will be held on fundamentals of skin permea- 
tion, formulation, pharmacokinetics, in vitro and in vivo 
systems, enhancer systems, clinical and dermatotoxicological 
aspects and visions of the future. For further information please 
contact: the Swedish Academy of Pharmaceutical Sciences, 
P.O. Box 1136, S-111 81 Stockholm, Sweden. Telephone 46- 
8-24-50-85. 


CLINICAL AND EXPERIMENTAL ALLERGY 


Formerly Clinical Allergy 


JOURNAL OF THE BRITISH SOCIETY FOR ALLERGY 


AND CLINICAL IMMUNOLOGY 


Edited by A.B. Kay and S.T. Holgate 


Clinical Allergy has been known as Clini- 
cal and Experimental Allergy since 1st 
January 1989 and is the official journal of 
the British Society for Allergy and Clini- 
cal Immunology. The success of Clinical 
Allergy resulted largely from the ability 
to supply practising allergists with infor- 
mation based on clinical sclence experi- 
mentation, yet at the same time the edi- 
tors maintained the interests of basic sci- 
entists. This tradition has been contin- 
ued, and also improved upon. Review 
articles are included together with edito- 
rials, letters to the editor and book re- 
views. Some new features that have been 
incorporated include current abstracts, 
allergy practice forum, and news and com- 
mentary. Papers on drug trials that shed 
light on pathogenetic mechanisms or 
present the results of entirely novel phar- 
macological agents are also included. 


Educational items such as the allergy 
practice forum are of special interest to 
clinical allergists world wide. 

Clinical Allergy was first published in 
1971, the founding editor being Profes- 
sor Jack Pepys. Between 1980 and 1983 
the Journal was co-edited by Dr James 
Kerr and Dr William Parish. Most of the 
1984 issues and the first two issues of 
1985 were managed entirely by Dr Par- 
ish. The current co-editors are Professor 
Barry Kay and Professor Stephen Hol- 
gate who took over the editorship in 
1985. 


Subscription Information 

Clinical and Experimental Allergy is pub- 
lished bi-monthly. 

Subscription rates for 1991 are £160.00 
(UK), £175.00 (overseas) and US$320.00 
(USA & Canada) post free. 


Please tick the appropriate box and return to the address below: 

[C] I would like to subscribe to Clinical and Experimental Allergy 

[.] I wish to pay by cheque and enclose the sum of £ US$ 

[C] I wish to pay by Access/ American Express/Barclaycard/Diners Card/ 


VISA/Mastercard (delete as neccessary) 


Please debit my credit ord so [ T T TT TT TT TT TT TTT] 


Expiry date with the sum of £ 


Signature 


US$ 


Date 


[C] Please send me a specimen copy of Clinical and Experimental Allergy 


Name 
Address 
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Blackwell Scientific Publications 
Osney Mead, Oxford OX2 OEL Tel: (0865) 240201 





HEALTH LIBRARIES REVIEW 


a journal for medical, health and welfare librarians 


Editor: Shane Godbolt Librarian, Charing Cross and Westminster Medical School 
Assistant Editor: Paul Valentine Librarian, Coombs Medical Library, Ealing Hospital 


Health Libraries Review provides a fo- 
rum for the exchange of ideas and infor- 
mation among medical, health and wel- 
fare librarians. Interdisciplinary and in- 
ternational in scope, the journal pub- 
lishes original material reflecting current 
practice and new developments in this 
field. Full length and review articles, news, 
reports of meetings, book reviews and 
letters are all included. It is the official 
journal of the Medical, Health and Wel- 
fare Libraries Group of the Library Asso- 
ciation, and incorporates the Group's 
Newsletter. 


Subscription Information 

Health Libraries Review is published 
quarterly. 

Subscription rates for 1991 are £55.00 
(UK), £60.00 (overseas) and US$110.00 
(USA & Canada) post free. Members of 
the Medical, Health and Welfare Librar- 
ies Group of the Library Association can 
subscribe at the special rate of £17.00. 
Members of the European Association 
for Health Information and Libraries can 
subscribe at the special reduced rate of 


Please tick the appropriate box and return to the address below: 
[L] I would like to subscribe to Health Libraries Review 


[C] I wish to pay by cheque and enclose the sum of £ 


US$ | 


[C] I wish to pay by Access/American Exprezs/Barclaycard/Diners Card/ 


VISA /Mastercard (delete as neccessary) 


Please debit my creditcard ne. [T T TT TETTE TT TIT] 


Expiry date / / with thesumof£ 





Signature 


US$ 


Date / / 


[ ] Please send me a specimen copy of Health Libraries Review 


: Name 
` Address 


SIP 
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Blackwell Scientific Publications 
Osney Mead, Oxford OX2 OEL Tel: (0865) 240201 











Notice to Contributors 


The British Journal of Dermatology publishes original articles on all 
aspects of the normal biology, and of the pathology of the skin. 
Originally the Journal. founded in 1888, was devoted almost exclusi- 
vely to the interests of the dermatologist in clinical practice. However, 
the rapid development, during the past twenty years. of research on the 
physiology and experimental pathology of the skin has been reflected 
in the contents of the Journal, which now provides a vehicle for the 
publication of both experimental and clinical research and serves 
equally the laboratory worker and the clinician. To bridge the gap 
between laboratory and clinic the Journal publishes signed editorials 
reviewing, primarily for the benefit. of the clinician. advances in 
laboratory research. and also reviews of recent advances in such 
aspects of dermatology as contact dermatitis. therapeutics and drug 
reactions, Other regular features include book reviews. correspon- 
dence and society proceedings. The journal is the official organ of the 
British Association of Dermatologists and also of the Netherlands 
Association for Dermatology and Venereology, but it attracts contribu- 
tions from all countries in which sound research is carried out. and its 
circulation is equally international. 

Papers accepted become the copyright of the Journal. This Journal is 
covered by Current Contents, ISl. BIOMED, Science Citation Index and 
ASCA. 





Manuscripts, Three copies of all material for publication should be sent 
to the Editor, Professor S. S. Blechen, Dermatology Department. Roval 
Hallamshire Hospital, Sheffield S10 2]F. Manuscripts should be 
typewritten on one side of the paper only. with a wide margin, be 
double spaced. and bear the title of the paper. name and address of each 
author, together with the name of the hospital. laboratory or 
institution where the work has been carried out. The name and full 
postal address of the author who will be responsible for reading the 
proofs should be given on the first page, The author should keep a 
carbon copy of his manuscript. The Editorial Board reserves the right to 
make literary corrections. 


Wustrations should be referred to in the text as ‘Figs’, and be given 
Arabic numbers, and should be marked on the back with the namets} 
of the author(s) and the title of the paper. Where there is any possible 
doubt as to the orientation of an illustration. the top should be marked 
with an arrow. Each figure should bear a reference number corres- 
ponding to a similar number in the text. Photographs and photomicro- 
graphs should be unmounted glossy prints and should not be retouched. 
Colour illustrations will be accepted when found necessary by the 
Editor. although the author will be expected to bear the cost. Diagrams 
should be on separate sheets: they should be drawn with black ink on 
white paper or feint-ruled graph paper and should be about twice the 
size of the final reproduction. Lines should be of sufficient thickness ta 
stand reduction. Each illustration should be accompanied by a legend 


clearly describing it: these should be grouped on a separate sheet of 


paper. 

There should be as few tables as possible and these should include 
only essential data: they should be typewritten on separate sheets and 
should be given Arabic numbers. 


Abbreviations and units. Full names with uncommon abbreviations 
must he given with the first mention: new abbreviations should be 





coined only for unwieldy names and should not be used at all unless the 
names occur frequently. [n the title abbreviations sh be idenüufi 
in the introduction and discussion they should be 
Abbreviations of units should conform with those shown below 






used spari 








gramísi g 
kilogramtsi kp 
milligramis) IO "gi mg 
microgramtsi (lt) "gi ug 
Nanogramisi (10 "gi ng 
picogramisi IJO Pg pe 
hoursts! h 
minutetsi min 
ceniimetretsi € 
secondisi s 
cubic millimetreisi mm? 
millimetreisi mm 
millicurietsi mci 
milliequivalent mm 
molar mol | 
millilitreisi ml 
gravitational acceleration y 
micrometrets? unm 
per cent i 
isotopic mass number placed as FEAR 


These and other abbreviations and symbols should follow the recom 
mendations of Units. Symbols and Abbreviations, 4 Grade for Biolouicat 
and Medical Editors and Authors 11988; The Royal Society of Medicine 
London. 


References. Only papers closely related to the author's work should be 
referred to; exhaustive lists should be avoided. References should be 
given in the Vancouver style, Le. references appear as superscript 
numbers in the text. e.g. our previous report! and that of Smith er 
al^... and are brought together numerically in the reterenece list at 
the end of the article in order of their first mention in the text 
References to articles and papers should mention: i names: followed 
by the initials of the authoris!. up to four authors: if more than fous 
authors, include first three authors followed by et alc 12) title of paper 
(3) ütle of journal abbreviated in the standard manner: if) year ot 
publication: (5) volume: (6) page numbers of the article. Thus: Cunliffe 
WE Shuster S. The rate of sebum excretion in man. Br] Dermatol | 969 
81: 697-9. References to books and monographs should include: (d: 
authoris) or editorstst (2) paper (if necessary) and book titles: (45 
edition. volume. ete: (4) place: (5) publisher: 16) year: (73 pages: 
referred to, Thus: Beare JM. Wilson Jones E. Necrobione disorders. In 
Fexthook of Dermatology (Rook Aj, Wilkinson DS, Ebling Ef. edsi 2nd 
edn. Vol 2. Oxford: Blackwell Scientilic Publications, 1972. H)6fs 





Page proofs will be submitted without the original typescript to the 
author for proof-correction (see under manuscript 1 and should be 
returned to Blackwell Scientific Publications within three days, Major 
alterations from the text cannot be accepted, 
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intensive U.K. clinical 
involvement, Sandoz is 
pleased to announce the 
introduction of oral LAMISIL. 


Powerful fungicidal activit 


As the first oral allylamine, 
LAMISIL sets a new standard 
in antifungal therapy. Rather 
than being merely fungistatic, 
LAMISIL has primary _ 
fungicidal activity against 
dermatophytes, some yeasts 
and dimorphic fungi.' 


Precise mode of action 


LAMISIL is highly selective fo 
a single fungal enzyme.’ Its 
apparent lack of interference 
with other enzymes of fungal 
and mammalian origin 
distinguishes LAMISIL from 
other antifungal agents.** 
LAMISIL is well tolerated.5 


Clinical efficiency 


In the treatment of 
dermatophyte infections 
clinical studies have 
demonstrated that LAMISIL 
provides: 


> High cure rates®’ 
> Low relapse rates® 
> Short treatment periods’ 


LAMISIL — the first oral 
allylamine — promises to be a 
significant therapeutic 
advance in the treatment of 
dermatophyte infections. 


FOR THE TREATMENT OF DERMATOPHYTE INFECTIONS 


Abbreviated Prescribing Information 

Presentation Tablets providing 250mg of terbinafine. Principal Action 
Terbinafine is an allylamine which has a broad spectrum of antifungal 
activity. At low concentrations terbinafine is fungicidal against 
dermatophytes, moulds, certain dimorphic fungi and yeasts. Indications 
Fungal infections of the skin caused by Trichophyton, Microsporum canis 
and Epidermophyton floccosum. Dosage and Administration Adults 
One 250mg tablet daily. Contra-indication Hypersensitivity to LAMISIL 
Precautions and Warnings Patients with severe liver dysfunction or 
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Head-louse infection! ? 


The acetylcholinesterase-inhibiting insecticides malath- 
ion and carbaryl are currently the mainstay of treatment 
for head-louse infection in the United Kingdom. Malath- 
ion was introduced for head-louse treatment in 1971, 
following evidence of the emergence of resistance to the 
organochlorine insecticides. The effectiveness of car- 
baryl as a pediculicide in clinical practice was demon- 
strated a decade later. Both malathion and carbaryl are 
efficient pediculicides, and good ovicides,** although 
the ovicidal activity is not complete. 

Malathion is adsorbed on to keratin, a process which 
takes approximately 6 h, and confers residual protective 
effect against re-infection for about 6 weeks.*^ Although 
carbary! was originally considered to provide a similar 
residual protective effect? this is not now thought to be 
the case. 

There is evidence that the effectiveness of proprietary 
preparations containing carbaryl is determined to some 
extent by components of the bases utilized in these 
preparations, and that they vary in their pediculicidal 
and ovicidal activity." The variation in insecticidal 
activity is particularly noticeable when short application 
times are employed. 

Malathion and carbaryl preparations should remain 
on the scalp for 12 h before being washed off. Both 
insecticides are degraded by heat, and a hot-air drier 
should not be used to dry the hair. Because of the 
incomplete ovicidal activity treatment should be 
repeated after an interval of 7-10 days. The majority of 
Health Districts in the U.K. now alternate the use of 
malathion and carbaryl every 3 years in an attempt to 
avoid development of resistance to these insecticides and 
to prolong their useful lives. Lists providing details of 
insecticide use in U.K. Health Districts have been 
published in The Pharmaceutical Journal to encourage 
retail pharmacies to follow their local Health District 
policy when dispensing over-the-counter.!^ 

Also effective as pediculicides and ovicides are pyreth- 


rins and synthetic pyrethroids whose development and 
use has recently been comprehensively reviewed by 
Taplin and Meinking.'' Pyrethrins are naturally occur- 
ring insecticides extracted from plants of the genus 
Crysanthemum, and in the United States they are mar- 
keted as a number of over-the-counter preparations for 
the treatment of head lice and crab lice. They are 
combined with piperonyl butoxide, a powerful synergist 
for natural pyrethrins. Synthetic pyrethroids, developed 
from natural pyrethrins, have greater insecticidal acti- 
vity. They also have the advantages of being photostable 
and biodegradable, and having low mammalian toxicity. 
The synthetic pyrethroid permethrin has been exten- 
sively evaluated in the treatment of head-louse infec- 
tion. '??^ At present in the U.K. there are three over-the- 
counter synthetic pyrethroid preparations marketed for 
the treatment of head lice: a 1% permethrin cream rinse 
(Lyclear), which is a 10-minute treatment applied after 
shampooing the hair, and two preparations containing 
phenothrin, a shampoo (Full Marks Shampoo) and an 
alcohol-base lotion (Full Marks Lotion). A 1% permeth- 
rin cream rinse is marketed in the U.S.A. with the trade 
name Nix. 

The efficacy of oral cotrimoxazole in eradicating head 
lice was reported by Shashindran et al." and subse- 
quently by Campos et al.!* This effect is probably related 
to ingestion of the antibiotic by feeding lice, and its 
subsequent effect on their symbiotic bacteria.!? These 
bacteria which are present in a mid-gut organelle known 
as a mycetome are essential for the synthesis of B 
vitamins without which the lice cannot survive. Topical 
10% crotamiton lotion has also been reported by Karacic 
and Yawalkar as being an effective treatment for head 
lice.?? 

Empty egg cases persist on the hair shafts for some 
time, until they are gradually worn away bv repeated 
washing. They are otherwise difficult to dislodge, and 
nit-combs are of limited value. De Felice et al?! recently 
reported the effectiveness of a cream rinse containing 8% 
formic acid as a nit-removal system. 
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Clothing lice 


In clothing louse infection it is the clothing, and not the 
patient, which requires treatment. High temperature 
laundering of undergarments, and dry-cleaning of outer 
clothing, will kill lice and eggs. Tumble-drying is also a 
most effective way of killing lice and eggs in clothing.?? 

In communities where clothing louse infection is an 
endemic problem, insecticldes are employed to treat 
clothing. The emergence of lice resistant to DDT and 
lindane necessitated the introduction of malathion dust- 
ing powder for louse control,???* and recently permeth- 
rin-treated clothing has been shown to be toxic to 
clothing lice.?5 


Crab lice 


Preparations containing malathion, carbaryl gamma 
benzene hexachloride (lindane), synergized pyrethrins 
and synthetic pyrethroids may all be used for the therapy 
of crab-louse infection.?7*? Alcohol-base preparations 
may be irritant when applied to the scrotum, and 
aqueous preparations such as Quellada lotion (lindane) 
or Derbac-M liquid (malathion) are preferable. In view of 
the frequent involvement of other hairy areas of the 
body, in addition to the pubic region, it is advisable to 
treat the whole ofthe trunk and limbs. Treatment should 
be repeated after an interval of 7-10 days. All sexual 
contacts should also be treated when possible. 


Eyelash infection? 3° 


Although mechanical removal of lice and eggs with fine 
forceps?! or epilation of the lashes with their attached 
eggs are obvious methods for dealing with eyelash 
infection, these procedures are uncomfortable, are not 
usually feasible in small children, and are not recom- 
mended. Several other methods of treating crab lice on 
the eyelashes have been suggested, including cryother- 
apy, >? fluorescein in concentrations of 10—2096,?? petro- 
latum,?734 and physostigmine eye ointment.293535 A 
drawback of physostigmine ts that it paralyses accom- 
modation and causes blurred vision if introduced into 
the eye. Modern insecticide preparations may be used to 
treat crab lice on the eyelashes, but alcohol-base prep- 
arations are irritant if inadvertently introduced into the 
eye, and aqueous preparations such as malathion 0-596 
liquid (Derbac-M liquid) are preferable.*° 


Scabies 


Many remedies for scabies have been suggested in the 
past. Sulphur preparations have been used for centuries, 


and sulphur ointment is still employed by dermatologists 
in some parts of the world as an effective and inexpensive 
treatment. If used excessively or in high concentration 
sulphur causes irritation, but with correct usage 10% 
sulphur in yellow soft paraffin is safe and effective. At a 
concentration of 2:5% it may be used for the treatment of 
scabies in infants.37 

There are several currently available scabicides, and 
choice of preparation is usually determined by the 
particular preference of the dermatologist, the degree of 
secondary eczematization, and the age of the patient. 
Although for many years a hot bath and vigorous 
scrubbing of the sites of burrows was considered an 
essential part of the scabies treatment regime, Mellanby 
et al.?? demonstrated that this is not necessary. 


Benzyl benzoate 


Although benzyl benzoate is now prepared synthetically 
it occurs naturally in balsam of Peru, which has been 
employed as a scabicide in the past. In 1937 Kissmeyer?? 
reported the effectiveness of benzyl benzoate in the 
treatment of 8000 cases of scabies, and its use rapidly 
became popular thereafter.?9307? Most suggested treat- 
ment regimes involve two or three applications of a 25% 
emulsion, either within a 24-h period, on successive 
days, or with each application separated by an interval of 
a week. From several early reports of the use of benzyl 
benzoate it would appear that a single application 
washed off after 24 h should be effective in the majority 
of cases. However, the author is not aware of any 
published comparative trials of treatment regimes 
employing benzyl benzoate, a rather surprising situation 
in view of the length of time it has been in use. Benzyl 
benzoate is irritant, and patients should be warned about 
over-use. 


Gamma benzene hexachloride (lindane) 


A single application washed off after 24 h is usually 
recommended, but Taplin et al.*3 in a comparative trial of 
treatment schedules demonstrated an equivalent cure 
rate following 12-h and 6-h applications. Lindane is 
absorbed through the skin, and absorption occurs more 
readily if the barrier function of the epidermis is 
compromised.**-^7 There are a number of reports in the 
literature of adverse neurological effects, principally 
seizures, attributed to lindane, *6?? but in the majority of 
these reports toxicity was associated with excessively 
lengthy application times, frequent repeated appli- 
cations, use on infants whose epidermal barrier function 
was compromised by co-existent skin disease, or acci- 


dental ingestion. Kramer et al^! using an algorithm 
developed to assist in the assessment of adverse drug 
reactions, analysed 26 reports of toxicity allegedly due to 
1% gamma benzene hexachloride and considered that 
none scored as definite, and only six as probable adverse 
drug reactions. Of the six probable cases, five represented 
inappropriate application or unintentional ingestion. 
There have been only three reports to the Committee on 
Safety of Medicines in the U.K. of adverse neurological 
effects attributed to lindane since 1964. Critical assess- 
ment of the use of lindane as a scabicide suggests that if 
employed correctly it is safe, and adverse reactions are 
extremely rare.??-?* 


Monosulfiram (Tetmosol)>>°° 


A 25% solution in industrial methylated spirit is diluted 
with two or three parts of water to form an emulsion 
immediately prior to application, as the resulting sus- 
pension is not stable. It should be applied once daily on 2 
or 3 consecutive days. Monosulfiram is chemically 
similar to disulfiram (Antabuse), and a disulfiram-like 
effect with flushing. sweating and tachycardia may 
occur if alcohol is ingested during. or soon after 
treatment.” Burgess?" has suggested that this reaction 
may occur in the absence of oral ingestion of alcohol, 
probably as a response to the alcohol base of the 
preparation. 

Monosulfiram-impregnated soap has been used as a 
prophylactic measure in communities where scabies 
was endemic, ^*^? and is still available as Tetmosol soap 
tablets (ICI). 


Malathion*? ^* 


Malathion 0-596 in an aqueous base is marketed in the 
U.K. as Derbac-M liquid, for the treatment of louse 
infection and scabies. In the treatment of scabies the 
preparation should be left on the skin for 24 h. A higher 
cure rate is obtained if a second treatment is applied after 
an interval of a few days. 


Permethrin 


Although not yet available in the U.K., 5% permethrin 
cream (Elimite) employed as a single application, washed 
off after 8-12 h, is reported as an effective scabicide.^? 57 

Other agents which have been used in the treatment 
of scabies include topical thiabendazole,^*5? and crota- 
miton. Both have limited scabicidal activity, and 
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several applications on consecutive days are required to 
achieve significant cure rates. 

In addition to the potential adverse effects of topical 
scabicides mentioned previously. contact dermatitis to 
mesulphen, used as a scabicide in Italy, has been 
reported by Meneghini et al”! and a case of toxic 
epidermal necrolysis attributed to monosulfiram by 
Copeman.?? 

Scabicides are most conveniently applied by someone 
other than the patient, using a 5-cm paint brush. All 
areas of the body except the head and neck should be 
treated. Patients should be provided with instructions 
explaining their treatment regime, and warning against 
excessive use of the scabicide. They should be advised 
that itching will persist for a few days after treatment, 
but usually resolves completely within 2 weeks. A 
topical antipruritic such as crotamiton cream may be 
used on residual itchy areas. All members of the family 
and close physical contacts should also be treated, 
whether symptomatic or not. Treatment of clothing and 
bedding. other than by ordinary laundering, is not 
necessary. 

Secondary infection should be treated with a systemic 
antibiotic. If secondary eczema is severe a non-irritant 
scabicide should be used. 


Treatment of infants and young children 


The irritant effects of benzyl benzoate, and the potential 
neurotoxicity of lindane have led many authors in the 
past to recommend avoidance of these preparations in 
infants. There has been much advice given about what 
not to use, but very little, or none at all. about which 
preparations are suitable, thus leaving the practitioner 
in a quandry. Benzyl benzoate's irritancy is usually 
transient, unless over-used. and this effect may be 
lessened by dilution with two or three parts water if it is 
to be used to treat infants. Prolonged application times, 
and frequent, repeated applications of lindane should 
certainly be avoided in children, and as a 6-h application 
time appears to be therapeutically effective it is probably 
preferable to employ this shorter application time when 
treating infants. 

Monosulfiram and aqueous malathion also appear to 
be useful in the treatment of scabies in children. 
Crotamiton cream may be used to treat burrows on the 
head and neck in infants. 


Scabicides in pregnancy 


There is little authoritative guidance relating to the use 
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of scabicides in pregnant women, nor are there any 
adequate and well-controlled studies on the use of 
scabicides in pregnancy. In animals, very high doses of 
lindane cause an increase in stillbirths, but not teratoge- 
nesis. The Committee on Safety of Medicines has received 
one report of phocomelia after treatment of scabies with 
lindane during the first trimester of pregnancy, but it is 
not clear whether lindane was the cause of the abnor- 
mality.”3 The uncertainty about toxic effects of lindane 
has led to suggestions that it should be used ‘with 
caution’ in pregnancy. As Rasmussen? points out ‘use 
with caution’ in this context ts meaningless, as the 
preparation is either used or is not. The safety of other 
available scabicides in human pregnancy has not been 
assessed, but as far as the author is aware there have 
been no reports of adverse effects. In the absence of any 
evidence to the contrary it would appear to the author 
that there is no absolute contraindication to the use of 
any of the currently available scabicides in pregnancy. 


Crusted (Norwegian) scabies 


The treatments used in ordinary scabies are usually 
effective in crusted scabies, although several appli- 
cations of a scabicide are often necessary. In a particu- 
larly recalcitrant case methotrexate has been used as 
part of the treatment regime.”4 


Management of institutional outbreaks of scabies 


There are numerous reports of outbreaks of scables 
affecting both patients and medical personnel in hospi- 
tals and residential homes for the elderly. If this type of 
situation is encountered all the patients on an affected 
ward, or all occupants of long-stay residential accomo- 
dation should be examined to establish whether there is 
a case of severe scabies amongst them who may have 
initiated the outbreak. Unless this is done it ts quite likely 
that the problem will persist, in spite of what is usually 
considered effective anti-scabies therapy. If a patient 
suffering from severe or crusted scabies is discovered 
- they should be isolated until effectively treated. Any 
medical or nursing personnel coming into contact with 
such a case should wear long-sleeved gowns and gloves. 
All individuals on an affected ward, or in a residential 
home, and all medical and nursing staff and their 
familles should be treated with a scabicide. Bedding 
should be laundered, and communal areas such as 
sitting-rooms sprayed with an acaricide as an added 
precaution.75-77 It has been suggested by Scher”? that 
during treatment of institutional outbreaks of scabies 
particular attention should be pald to the nails, as mites 
may persist in a subungual location. 
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Summary 


The Dundee experimental bald rat (DEBR) is reported as a model for human alopecia areata. Parallels 


with human alopecia areata were observed in relation to the gradual and patchy loss of hair and the 
penetration of both pelage and vibrissa follicles by mononuclear cells. In particular, the apparent 
disruption of the follicles within the precortical region of the epidermal component and consequent 
alterations of normal geometrical relationships between dermal and epidermal components relate 
directly to similar studies on human alopecia areata. In comparison with other previously described 
hypotrichotic rodent mutants, the DEBR rat exhibits a unique mechanism of hair loss which may 
provide important information regarding the pathomechanism of human alopecia areata. 


Animal strains which spontaneously develop conditions 
reflecting human disease have immense potential as 
models, for investigating the pathogenesis of the disease 
and for evaluating theraples to alleviate or to reverse the 
condition. 

Many mammalian spectes exhibit hereditary hair 
loss,! but the greatest frequency of mutations causing 
hair growth defects occurs in inbred colonies of rodents. 
Because rodents are the most extensively studied ani- 
mals from all aspects of hair research, these mutants 
have been the focus of a considerable amount of work. 
Two reports exist of hamsters showing hair abnormali- 
ties? and one of guinea-pigs? but in mice and rats many 
different mutations have occurred. Included among 
mouse mutants showing defects in hair production are: 
hairless (hr),* naked (n),! rhino (rh)? crinkled (cr)$ and 
nude (nu).’ In rats, such mutations are apparently less 
numerous but the following examples have been de- 
scribed: hairless (hr), naked (n), fuzzy (fz),? nude (nu)? 
and bald (ba).!° To date, however, none of the histologi- 
cal observations on the skin of the above named rodent 
mutants have described a mononuclear cell infiltrate 
surrounding and penetrating the hair follicles. This 
association of hair loss with immunological attack is 
characteristic of the human condition of hair loss, 
alopecia areata. 

We propose a strain of rat, the Dundee experimental 
bald rat (DEBR) whose hair loss has been found to 
parallel many aspects of alopecia areata including 
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cellular invasion of the follicle, as an investigative model 
for alopecia areata. The DEBR rat has been bred at the 
University of Dundee since March 1984. The original 
crosses involved the inbred stock of BD1X rats showing 
the lesion held at the University of Dundee and Wistar 
rats. The descendants of this cross resulted from full sib- 
matings. No abnormal mortality is exhibited and litter 
sizes number, on average, nine pups. Two strains of 
DEBR rat are being developed: the black-hooded and 
brown-hooded strains. 


Methods 
Animals and immobilization 


For the current studies DEBR rats of the brown-hooded 
strain of both sexes were used from the F1 generation. 
Animals were caged separately according to sex and 
maintained on a diet of expanded pellets (SDS Ltd) and 
tap-water ad libitum. Ambient conditions were as fol- 
lows: temperature 22°C, relative humidity 50%, 12 h of 
light, 12 h of darkness. 

For investigative procedures animals were immobi- 
lized by an intramuscular injection of Hypnorm (Janssen 
Pharmaceutical Ltd; 0-05ml/100g body weight). 


Development of the lesion 


Macroscopic changes. A longitudinal study was carried 
out on 24 rats from three litters of both sexes. The study 
began at birth until an age when it was judged that the 
lesion had run its full course for any one particular 


animal. The results from this study were recorded 
photographically. 

In addition, four litter-mate rats, three females and 
one male, were clipped from an age of 2 weeks with small 
blunt-ended scissors in an area between the pectoral and 
pelvic girdles, on both dorsal and ventral surfaces. by 
cutting close to but without damaging the skin. The 
same area was re-clipped when regrowth occurred. Time 


intervals between successive hair removals varied 


between 1 and 3 weeks depending on the amount of 
growth. By using this method the cyclical progression of 


hair replacement was clearly revealed. 


Microscopic changes. For routine light microscopy, indi- 
vidual vibrissa follicles and skin biopsies were taken from 
37 animals at different stages of the lesion. Skin biopsies 
were taken from the neck, abdomen and flank. Control 
biopsy material was obtained from PVG/C rats (colony, 
University of Dundee). All material was fixed in formal 
saline immediately after removal for a minimum period 
of 2 days. followed by dehydration through an ascending 
series of ethanol, clearing in Histoclear (National Diag- 
nostics) and embedding in paraffin wax at 60°C before 
serially sectioning the biopsies at 8 jum parallel to the 
longitudinal axis of the follicles. Sections were stained 
with Harris' haematoxylin and eosin. 


Results 
External features of lesional development 


At birth, the DEBR rats were naked apart from the 
presence of very fine vibrissae. After 5 days the first hairs 
of the pelage erupted on the dorsum. Eruption of the 





Figure 1. Pre-lesional brown-hooded, male DEBR rat aged 2 months 
with full pelage. 
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Figure 2. Actively lesional brown-hooded, female DEBR rat aged ¢ 
months. Hair loss has occurred on the ventral surface and is spreading 
over the head and on the sides of the rat. Many of the vibrissa fibres 


have been lost 





Figure 3. Brown-hooded, female DEBR rat aged 1 year. Total loss of 
pelage hairs and vibrissa fibres has occurred. Note the folding of the 
skin on the ventrum 





Figure 4. Brown-hooded female DEBR rat aged 8 months. A general 


thinning of the hair has occurred over the body surface resulting ir 


staring coat 
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ventral hairs did not occur until the tenth day. A full 
pelage was apparent by 2 weeks and was retained (Fig. 
1) until an age of 3:5-4 months when the lesion was first 
observed. In pigmented areas the onset of lesional 
activity was associated with a preceding loss of pigment 
from the hairs. Skin abrasions, taken as evidence of 
scratching. were often observed in areas which had 
undergone hair loss. 

The first area to exhibit hair loss was the ventral 
surface of the hind legs. The rapid spread of the lesion to 
the abdomen and thorax coincided with lesional ex- 
pression on the snout including the vibrissae. Loss of hair 
on the snout proceeded towards the eyes and ears (Fig. 2) 
and continued backwards over the neck to coalesce with 
hair loss on the sides from the abdomen. Meanwhile the 
lesion at the rear of the animal spread over the flanks to 
merge with hair loss which had begun anteriorly rhe 
process of hair loss was gradual over 3-4 months so that 
by 8 months substantial hair loss could be seen. Due to 
normal differences in hair densities between different 
regions of the body. hair loss in some regions tended to 
outstrip the loss of hair in other regions. Complete hair 
loss was attained by one in 20 rats (Fig. 3) and was often 
associated with folding of the skin, especially on the 
ventral surface. Many of the totally bald rats showed 
intense pigmentation of the skin over the head and neck 
where pigmented hair had previously been produced. 

A variation in the above pattern of hair loss was à 
general uniform thinning of the hair over the entire body 
surface. This pattern, in common with the major pattern 
of hair loss described previously. showed retention of the 
larger guard hairs but over a wider area resulting in à 
‘staring’ coat (Fig. 4). A small number of rats which 
exhibited large amounts of hair loss, spontaneously 
regrew hair. Moreover, much variation in the intensity 
of lesional expression occurred between litter mates rhe 
female rats lost their hair more rapidly and to a greater 
extent over the body surface than the male rats. The 
minimum expression of the lesion involved a slight 
greying and thinning of the hair on the head including 
the vibrissae and thinning of the hair on the ventral 
surface of the hind legs. 

When the pelage was clipped it was observed that 
waves of hair growth progressed from the mid-ventrum 
to the mid-dorsum. Lesional loss of hair began on the 
fourth generation of pelage hair, i.e. the third replace- 
ment generation, and was clearly observed on the 
ventral surface. Hair replacement during this cycle was 
sparse, indicating that many of the hair follicles only 
underwent three cycles before lesional activity disrupted 
hair production. 
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Figure 5. Longitudinal section of a flank skin biopsy from a DEBR rat 
aged 3 weeks. The hair follicles are in anagen ( x 65) 


Histological observations on lesional development 


lhe progression of the hypotrichotic lesion in the DEBR 
rats appeared to follow similar steps within both the 
vibrissa and pelage follicles. 

Biopsies obtained from 3-week-old DEBR and PVG/C 
(control) rats exhibited comparable follicular morpholo- 
gies (Fig. 5), showing well-formed dermal papillae and 





Figure 6. Longitudinal section of a pre-lesional vibrissa follicle in 
anagen showing the extension of the papillary apex into the epidermal 
component ( x 170) 


Figure 7. Longitudinal section of abdominal 
skin from a DEBR rat aged 8 weeks. Note the 
presence of mononuclear cells within the 
inter-follicular dermis. The follicles are in 
anagen ( x 65). 


differentiated epidermal matrices. A prominent feature 
of the pre-lesional vibrissa follicle was its dermal papilla, 
the apex of which extended deep into the epidermal 
matrix during anagen (Fig. 6). 


Between the ages of 8 and 10 weeks the first signs of 


lesional activity became apparent. An increased number 
of mononuclear cells was observed in the dermis of skin 
biopsies (Fig. 7) and within the blood sinus region, 
especially at the bases of the dermal papillae, of vibrissa 





Figure 8. Longitudinal section of DEBR rat vibrissa follicle at 10 weeks 
Mononuclear cells are present within the blood sinus, especially at the 
base of the dermal papilla ( x 170) 
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follicles (Fig. 8). At approximately 14 weeks the mono- 
nuclear cells became more numerous, the follicles were 
penetrated and the follicular epidermis disrupted at the 
apical pole of the dermal papilla (Fig. 9). As the lesion 
progressed the intraepidermal infiltrate was associated 
with disruption, damage and cell death within the 
precortical area of the epidermal matrix and with non- 
production of hair. In all biopsy sites the majority of 
follicles appeared to be arrested in a state of dystrophic 
anagen for long periods of time with continued peri- and 
intrafollicular presence of mononuclear cells. In areas of 
pigmented skin, clusters of melanin granules were 
observed within the dermis at the bases of some 
infiltrated follicles. Later skin biopsies revealed varying 
levels of mononuclear cell presence apparently depen- 
dent on the cyclical morphology of the follicles (Fig. 10). 
Vibrissa follicles appeared to linger in a state of late 
anagen without follicular involution and with the 
epidermal:dermal ratio often much reduced (Fig. 11). 
Considerable variation was observed in lesional intensity 
between individual follicles and their associated disrup- 
tion of normal morphology. 


Discussion 


Our study shows that both macroscopically and histolo- 
gically the DEBR rats show a marked contrast with 
previously described hypotrichotic mutants and exhibit 
many of the basic features seen in alopecia areata 
Macroscopically, the initial normality of both 
whiskers and pelage during the first 3 months of age 
contrasts with other hair-losing mutants*!” where hair 
is lost rapidly and almost totally. The pattern of pelage 
replacement in the DEBR rat was clearly revealed by 
clipping the coat. Waves of hair replacement passed from 
the ventrum to dorsum in a sequence consistent with 


98 H.].MICHIE et al. 


Figure 9.(a) Longitudinal section of DEBR rat abdominal skin at 14 
weeks, The follicle and bulb is surrounded by a mononuclear cell 
infiltrate and disruption has occurred within the epidermal component 
at the apical pole of the dermal papilla | x 70). ib) Longitudinal section 
of a DEBR rat follicle at 14 weeks. The follicle has been penetrated by 
mononuclear cells and the epidermal matrix disrupted above the 
papilla apex ( x 170) 


! and main- 


previous descriptions in mice and rats,'' 
tained an apparently normal pelage until external 


lesional expression. 


The active lesion was initially manifested with loss of 


hair pigment in the pigmented areas of the pelage. The 
resulting greyness may be due to a primary initial 
sensitivity of the pigmentary system of the hair follicles 
to the lesion whilst hair growth was maintained. 





Figure 10. (a) Longitudinal section of abdominal skin biopsy at 23 
weeks showing normal follicular involution associated with à marked 
reduction of mononuclear cell infiltrate. (b) Longitudinal section of 
DEBR rat flank biopsy at 9 months showing a resurgence in density ol 
leucocytic infiltrate associated with anagen follicles 


Associations between human alopecia areata and pig- 


55 and 


Ih 


mentation have been found in cases of vitiligo 
ocular abnormalities." Messenger and  Bleehen 
observed that in alopecia areata some individuals 
showed sparing of senile white hairs whilst the pig- 
mented hairs are lost, indicating that the latter may be in 
some way more susceptible to lesional activity. The 
intense pigmentation which many of the totally bald rats 
exhibited indicated that the pelage follicles. at least 
within the head and neck regions. were in the anagen 
phase of the hair cycle. 

The pattern of lesional loss of hair over the body 
surface of the DEBR rats was gradual, symmetrical and 
from the ventral to dorsal surfaces and thus followed the 
direction of pelage replacement. In contrast. the hair loss 
of other rodent mutants occurs rapidly and in the 
anterio-posterior direction.' ^'* Where the hair thinning 
process of the DEBR rats led to an almost complete loss of 
hair in any region of skin. this was reminiscent of human 
alopecia areata which is defined as the loss of hair within 
a well-circumscribed and clearly defined round or oval 
patch in a non-scarring manner.'? 
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Figure 1 1. Longitudinal section of DEBR rat vibrissa follicle at 23 weeks 
in anagen. The normal epidermal: dermal ratio is much reduced and 
the dermal papilla is condensed. Cellular debris and melanin granules 
are present within the precortex ( x 170). 


The lesion in the DEBR rats exhibited heterogeneity 
between litter mates and between the sexes and may in 
this respect reflect the heterogeneity as exhibited by 


alopecia areata in man. In some patients a regrowth of 


hair can occur with or without recurrence of hair loss. In 
others it may spread to involve the rest of the scalp 
(alopecia totalis) or all the body hair (alopecia universa- 
lis). 

The normality of the pre-lesional state of the DEBR rat 


pelage was reflected in the histological appearance of 


both vibrissa and pelage follicles, which was described 
for normal-haired strains.?"?! It was apparent that the 
breakdown of hair production was related to the appear- 
ance of the mononuclear cells around the hair follicles. 
Such an infiltrate has not been previously reported for 
rodents, but a perifollicular infiltrate has been recorded 
for Appaloosa and Palomino horses which lose hair? 
and is also a characteristic of alopecia areata in man.^' 

The vibrissa follicles provided an illuminating model 


as they presented a magnified view of the development of 


the alopecic lesion in the DEBR rat. In these follicles 
leucocytic penetration via the dermal papilla clearly 
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occurred. In human alopecia areata there was contro- 
versy regarding follicular penetration by lympho- 
cytes,! ^25 but this has been resolved by more recent 
immunohistochemical studies which showed that the 
lymphocytes do penetrate the dermal papilla and bulbar 
epithelium.?* 

From histological and autoradiographic studies on 
human hair follicles???^ it has been ascertained that the 
matrix cells of the lower hair bulb form the inner root 
sheath, whilst those of the upper half of the matrix form 
the precortical cells. Assuming that these observations 
can be applied to the rat hair follicles, it would appear 
that the disruption and cell injury inflicted by the 
infiltrating leucocytes occurred within the precortical 
region of both types of follicle, thus causing the observed 
non-production of hair. This is in agreement with work 
carried out by Messenger and Bleehen'® but contrasts 
with the earlier observations of Van Scott," who 
highlighted degenerative changes of the connective 
tissues surrounding the intrapapillary blood vessels, 
division of the papilla cells, a breakdown of the ground 
substance and an invasion of the outer root sheath 
above the end bulb by the lymphocytes. 

The biopsy material from the DEBR rats in the present 
study revealed that the majority of follicles appeared to 
linger in a state of dystrophic anagen whilst surrounded 
by the lymphocytic infiltrate and transformed to telogen 
when the inflammation abated. This suggests that the 
follicles of the DEBR rats may flip between anagen and 
telogen depending on the levels of infiltrating cells 
around them. It is widely accepted that in alopecia 
areata a breakdown of the normal follicular dynamics 
occurs but there is disagreement as to the stage of the 
cycle the follicle is forced into as a result of the insult.^^ ^" 
The widely accepted view is that the follicles proceed into 
a state of premature telogen.^^?* However Messenger et 
al.^* concluded that whilst some follicles transform to 
telogen after insult, others are retained in a dystrophic 
anagen state or may oscillate between telogen and 
anagen IV. 

The geometrical relationship between the dermal and 
epidermal components within the DEBR rat follicles were 
grossly altered. This feature of lesional activity in the 
DEBR rat corresponds to human alopecia areata where a 
similar disproportionate reduction of the epidermal 
matrix over the dermal papilla has been observed. ^? ^ 

Itis therefore apparent that the mechanism of hair loss 
in the DEBR rat is entirely different from any hypotricho- 
tic rodent as yet described. The mononuclear cell 
infiltrate caused a disruption of normal follicular dyna- 
mics and defective fibre production without any detect- 
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able scar formation as seen using light microscopy. The 
results obtained so far at both the macroscopic and 
microscopic levels, and previous immunobiological 
results on the DEBR rat,?! correlate well with descrip- 
tions of human alopecia areata. These findings indicate 
that the DEBR rat could prove to be an invaluable model 
for studying the aetiology and pathogenesis of alopecia 
areata and, most importantly, for developing therapies 
to alleviate the condition in man. 
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Detection of a novel basement membrane antigen by GDA-J/F3 
anti-human sperm fibrous sheath monoclonal antibody 
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Basement membrane zones (BMZ) of human epithelia were stained with GDA-J/F3 monoclonal 
antibody, which was originally raised against sperm cells. Using indirect immunofluorescence and 
immunoperoxidase techniques, the antibody reacted with the BMZ of stratified squamous epithelia 
(skin and its appendages, tongue, lip, oesophagus and cervix). It also stained the BMZ of trachea, nasal 
ciliated mucosa, some mammary ducts of lactating and resting breast, amnion and ureter but failed to 
react with that of stomach, ileum, colon, rectum, kidney, liver, fallopian tube, lung or their blood 
vessels. In testes. the antibody did not react with the BMZ of the seminiferous tubules although the 
sperm tails were stained. Split-skin immunofluorescence and immunoelectron microscopy localized 
GDA-J/F3 antigen to the inferior border of the lamina densa of the BMZ. In human foetuses, the 
epidermally associated antigen was detected at an estimated gestational age of 9 weeks, and in the 
amnion at 15 weeks. The antibody reacted with tissues from monkey but not from mouse, rat, cow or 
pig suggesting the late appearance of the antigen during evolution. Although the GDA-]/F3 was 
difficult to characterize biochemically, its tissue distribution, ontogeny and ultrastructural localiza- 
tion suggests that this antigen may be a type VII collagen-associated protein, whose expression is 
altered in recessive dystrophic epidermolysis bullosa. This disease could represent abnormalities in 
type VII collagen structure, assembly, transport or interaction with associated proteins. 


Basement membrane zones (BMZ) are complex struc- 
tures which separate epithelial and endothelial cells 
from underlying mesenchyme. Their functions are 
thought to include adhesion and stabilization, the 
control of permeability and nutrition of the epithelium 
and the direction of epithelial-mesenchymal interac- 
tions and epithelial differentiation, particularly during 
development. Ultrastructurally, the epidermal BMZ is 
made up of four components: the plasma membrane of 
the basal keratinocyte which has localized condensa- 
tions called hemidesmosomes, an electron-lucent part. 
the lamina lucida which contains the sub-basal dense 
plates and anchoring filaments, the electron-dense 
lamina densa and the sublamina densa zone or lamina 
fibroreticularis containing anchoring fibrils.! ^? 
Laminin* and type IV collagen? which constitute the 
major proteins of the lamina lucida and lamina densa, 
respectively, are both widely distributed in tissues. Other 
BMZ proteins include entactin/nidogen®’ and proteogly- 
cans.) There are also an increasing number of BMZ 


proteins which are found only in stratified squamous 
epithelia. The best characterized is bullous pemphigoid 
antigen, a 230-kDa glycoprotein? which is the target for 
the disease-associated autoantibodies. A new keratino- 
cyte product-type VII collagen has now been identified as 
forming anchoring fibrils in the sublamina densa zone of 
stratified squamous epithelia.' A number of antigens 
have been described within epidermal BMZ from auto- 
antibodies occurring in lichen planus pemphigoides'' 
and linear IgA disease," and by fortuitous discovery with 
monoclonal antibodies, e.g. GB3,!? AF] and AF2,!* and 
KF1 antibody which has not yet been fully identified. '^ 
We describe here a further BMZ antigen localized in 
the lamina densa. It was detected by a monoclonal 
antibody (MAb) which had been raised by immunizing 
mice with human male gonadal germ cells!^ and was 
previously found to react with sperm tail fibrous 
sheath.!? This study therefore deals with the characteri- 
zation of GDA-J/F3 antigen andi its relationship to other 
known BMZ proteins. $2 


x 


ETEO 101 





y 


102  AJASSIM et al. 


Methods 
Specimens 
Human tissues (five samples of whole skin, four testes, 
and single samples from the other tissues) were obtained 
following surgical removal from organ donors and either 
snap frozen in liquid nitrogen, or gradually frozen in cold 
isopentane and then liquid nitrogen. The human foetal 
tissues (five foetal membranes and three skin) were 
obtained following the termination of presumed normal 
pregnancies. Their gestational ages (Table 1) were 
calculated from standard foetal measurements, includ- 
ing crown-rump length. Foetal membranes (cord, re- 
flected and placental amnion) and a skin sample were 
also obtained from a single 19-week foetus affected by 
recessive dystrophic epidermolysis bullosa. This work 
was undertaken with appropriate ethical committee 
approval. 

Samples were also obtained from skin of inbred BALB/c 
mice, randomly bred Sprague-Dawley rats, a pig, a cow 
as well as from skin and gingiva of a macaque monkey. 


Human cell lines and cultured keratinocytes 


The SVK 14 Simian virus 40-transformed keratinocyte!® 
and SCC27 squamous cell carcinoma cell lines were 
maintained in RPMI 1640 medium containing 10% fetal 
calf serum and added antibiotics. Standard techniques 
were applied for the isolation and cultivation of keratino- 
cytes from normal adult skin removed from breast 
reduction specimens.!? 


Monoclonal antibodies 


GDA-J/F3 MAb was produced by immunizing BALB/c 
mice with male gonadal germ cells obtained from an 


Table 1. Ontogeny of GDA-J/F3 antigen during foetal development 








Tissue EGA* Reactivity 
Foetal skin 9 + 

12 ++ 

19 +++ 
Neonatal skan Ee S 
Foetal membranes (amnion) 11 - 

15 + 

Term +++ 


* EGA, estimated gestational age (weeks). 
+, ++, +++ Fant, moderate and strong immunostammng 
respectively. 


oligozoospermic donor. The details of immunization and 
screening have been described previously.!5 Anti-type IV 
collagen antibody was a gift from Dr V.Duance (Bristol). 
MAB LH7:2? to the globular terminal of type VII 
collagen was used in some comparative studies. 


Indirect immunofluorescence and immunoperoxidase tests 
of tissues and cells 


Frozen sections of the human tissues were studied by 
routine indirect immunofluorescence (IF) and immuno- 
peroxidase (IIP) techniques,15?! and 1 M NaCl split skin 
was prepared as previously described.^? The split skin 
was then frozen, and cryostat sections were prepared 
and examined. In the IIF testing of selected frozen 
sections, the nuclel were counterstained red by incubat- 
ing the sections with propidium iodide (0-0196 in 
phosphate-buffered saline) for 5 min followed by wash- 
ing. 

Single-cell suspensions of keratinocytes were Isolated 
from normal skin!? and tested in suspension as for 
spermatozoa using the standard tube method UF 
test.192! The SVK14 and SCC27 cells were subcultured 
on to sterile slides for 2 days and tested elther in a viable 
state or following overnight air drying with subsequent 
freezing at — 20?C for 2 days. 


Immunoelectron microscopy of human tissues with GDA- 
J/F3 MAb 


Both immunogold and immunoperoxidase techniques 
were used to stain frozen sections of tissue obtained from 
the human buccal cavity. The 10-um sections, mounted 
on to Thermanox cover slips, were incubated with 1:10 
diluted GDA-J/F3 MAb overnight at 4°C. Following 
washing, the samples were incubated with 1:200 diluted 
biotinylated anti-mouse immunoglobulin antibody 
(Dakopatt) for 1 h at room temperature. The sections 
were washed and incubated with either 1:10 diluted 
gold-streptavidin (15-nm gold particles, Amersham) or 
1:50 diluted peroxidase-streptavidin (Dakopatt) for 1 h 
at room temperature. Following washing, the immuno- 
gold-stained sections were ready for processing for 
electron microscopy while those to be used for immuno- 
peroxidase staining were incubated with diaminobenzi- 
dine in hydrogen peroxide and then washed. Sections 
were then fixed in Karnovsky fixative, post-fixed in 
osmium tetroxide and processed to resin for sectioning 
using standard methods.?? 
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Figure 1. Indirect immunoperoxidase (a-d) and immunofluorescence staining (e.f) of human tissues with GDA-]/F 3 MAD. (a). skin. (b) ureter. (c) 
amnion, (d) testis, and (e) trachea. With the exception of the testis (d) where sperm tails (arrow heads) were stained, the antibody reacted with BMZ 
(arrows) of all other tissues. The antibody also stained the dermal side (arrows) of split skin (f). Ep. epidermis: epith. epithelium. (a x 1 20, b x 190, c 
x 450, d x490, e x 520, f x 460). 
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Western blotting of tissue lysates with GDA-]/F 3 MAb 


Normal skin was split with 1 M NaCl? and the 
epidermal and dermal fractions were solubilized by 
overnight incubation in 8 M urea containing 0:3 M 
mercaptoethanol.** In other experiments, the whole 
skin was solubilized in 195 sodium deoxycholate for 1 h 
at room temperature. Placental amnion physically 
separated from chorion was lysed in 8 M urea as 
described above. 

The tissue lysates from all these preparations were 
electrophoresed through 5%, 7-5% and 12:5% SDS 
PAGE gels using reducing and non-reducing condi- 
tions.^? The electrophoresed proteins were transferred 
on to nitrocellulose,?^ and the unreacted sites were 
blocked by overnight incubation with PBS containing 
0:0595 Tween 20 and 20% fetal calf serum. The blotted 
proteins were tested with the antibodies using a standard 
immunoperoxidase technique. 


Results 
Tissue distribution 


GDA-]/F3 MAb showed linear staining of the BMZ of all 
stratified squamous epithelia, including the skin and its 
appendages (hair follicle and sebaceous gland). toe nail 
bed, cervix (portio vaginalis). lip. buccal cavity, tonsillar 
mucous membrane, tongue and oesophagus. The anti- 
body also labelled in a linear fashion the BMZ of some 
ducts of resting and lactating breasts, amnion, tracheal 
and nasal ciliated epithelium and ureter (Fig. 1). The 
antibody did not stain the BMZ of the stomach, ileum, 
colon, rectum, kidney tubules and glomeruli, liver. lung. 
fallopian tubes or their blood vessels (data not shown). In 
the testis, the antibody stained the sperm tails but not the 
BMZ of the seminiferous tubules (Fig. 1d). Using the HF 
technique, the GDA-J/F 3 MAb stained the dermal side of 
split skin (Fig. 1f). The antibody did not react with 
mouse, rat, pig or cow skin but did stain the BMZ of the 
monkey skin and gingiva (data not shown). 

The reactions of LH7:2 MAb with the BMZ were 
similar to those of GDA-]/F3 but the LH7:2, unlike GDA- 
J/F3, failed to react with sperm tails. 


Ontogeny of GDA-]/F 3 during embryogenesis 


Frozen sections of skin and various placental tissues 
were obtained from foetuses of different gestational ages 
(Table 1) and tested with GDA-J/F3 MAb using IF. In a 
9-week-old foetus, the antigen was detectable in the skin 
but not in the chorionic villi or trophoblasts. Similarly 


the skin but not the amnion or chorionic villi from 12- 
week-old foetuses showed moderate intensity of fluores- 
cence with GDA-J/F3 MAb. Labelling of amnion with 
this antibody was first observed at a gestational age of 15 
weeks. In a full-term pregnancy, the antigen was 
detected on the BMZ of reflected, placental and cord 
amnion but not on other placental tissues (Table 1). 
Amnion and skin obtained from a foetus affected with 
generalized recessive dystrophic epidermolysis bullosa 
were tested with both GDA-J/F3 MAb and LH7:2 by IIF. 
The BMZ of the amnion and skin failed to react with 
GDA-]/F3 or LH7:2 (Fig. 2) but did react with the anti- 
type IV collagen antibody (data not shown). 


Reaction of GDA-]/F 3 MAb with keratinocytes and cell 
lines 


Using the IIF technique, freshly isolated viable normal 
skin keratinocytes and the SVK 14 and SCC27 squamous 
cell carcinoma cell lines did not show any surface 
staining with GDA-J/F3 MAb. Similarly, the antibody did 
not label the surface or cytoplasm of the non-viable 
epidermal keratinocytes (cryostat sections of normal 
skin) or air-dried SVK 14 cells. However, the antibody did 
produce diffuse cytoplasmic staining of the air-dried 
cultured SCC27 cells with occasional cells showing 
filamentous immunofluorescence (Fig. 3). 


Ultrastructural localization of GDA-]/F 3 on BMZ 


Sections from human buccal cavity were stained with 
GDA-J/F3 MAb using the gold and peroxidase immuno- 
electron microscopy (IEM). In both tests, the localization 
of GDA-J/F3 to the BMZ was confirmed (Fig. 4). In the 
peroxidase IEM, the electron-dense area was diffuse but 
was mainly localized to the lamina densa (Fig. 4a). 





Figure 2. Indirect immunofluorescence staining of placental amnion of 
RDEB foetus with GDA-]/F 3 MAb. The antibody did not stain the BMZ 
(indicated by arrows). Nuclei were counterstained red with propidium 
iodide ( x 1000) 
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Figure 3. Indirect immunofluorescence staining of SCC27 squamous 
cell carcinoma cell line with GDA-]/F 3 MAb. The antibody produced 
diffuse cytoplasmic staining ( x 280). 


However, by using the immunogold, the GDA-]/F3 was 
more precisely localized to the junction between the 
lamina densa and sublamina densa zones (Fig. 4b). 


Biochemical characterization of GDA-]/F 3 


Western blotting of tissue lysates with GDA-]/F3 MAb 
failed to show any specific reaction with proteins derived 
from dermis, epidermis, whole skin or amnion. LH7:2 
which was used as a positive control recognized the 250- 
kDa type VII collagen in these tissue lysates (data not 
shown). 


Discussion 


We have described the use of GDA-J/F3 MAb in the 
analysis of the BMZ. The antibody was originally raised 
against male gonadal germ cells!^ and its target antigen 
localized to the fibrous sheath of the sperm tail.!^ In its 
reaction with the BMZ, the GDA-J/F3 showed limited 
tissue distribution to those of stratified squamous epithe- 
lia (keratinocytes) and mixed glands such as breast, 
which have a basal cell of keratinocyte phenotype,?? 
ureter (transitional epithelium). trachea and placental 
amnion. 

GDA-J/F3 was localized to the dermal side of split skin 
and its ultrastructural localization to the lamina densa- 
sublamina densa region was established by IEM. Based 
on this localization, it is unlikely that GDA-J/F3 MAb 
binds lamina lucida BMZ proteins such as the bullous 
pemphigoid antigen associated with hemidesmo- 
somes,** AA3/GB3 antigens!" and possibly laminin.* 





Figure 4. Immunoelectron microscopy of GDA-]/F3 MAb staining of 
tissues from buccal cavity, (a) immunoperoxidase, (b) immunogold. In 
(a) the antibody showed diffuse staining mainly localized to the lamina 
densa. In (b) the gold particles were localized to lamina densa- 
sublamina densa zone. (a x 26,000, b x 56,000). E, epithelial cell. 


Type IV collagen and proteoglycans which are the major 
components of the lamina densa are also excluded as 
potential targets for GDA-J/F3 MAb by their ubiquitous 
tissue distribution in vascular as well as simple epithelial 
BMZ and also by the difference in the time of appearance 
during embryogenesis. 

A major component of the lamina fibroreticularis of 
skin and orogenital mucosae (stratified squamous epith- 
elia) is the anchoring fibril, which is made up mainly of 
type VII collagen which exists in tissue form, as an anti- 
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parallel dimer stretching from lamina densa attachment 
sites to dermal anchoring plaques.!? It has now been 
recognized that a number of monoclonal antibodies, 
previously described as against BMZ antigens or anchor- 
ing fibrils, such as AF1 and AF2,'* and H3a,”° react with 
type VII collagen. MAb LH7:2 recognizes a 60-kDa 
polypeptide from the globular terminal region of type VII 
collagen and, with post-embedding labelling, its target 
antigen has been localized to the junction of the lamina 
densa and dermis;?? and, with pre-embedding tech- 
nique, to anchoring fibrils and anchoring plaques,?! a 
locality which is similar to that of GDA-J/F3. It is 
therefore possible that GDA-J/F3 MAb recognizes an 
antigen which may be associated with type VII collagen. 
This is further supported by the similarity in the tissue 
distribution of both GDA-J/F3 and LH7:2 antigens,?? 
with the exception that GDA-J/F3 unlike LH7:2, is also 
expressed in the sperm tail. 

Further evidence was obtained from studies of skin 
from patients with generalized recessive dystrophic 
epidermolysis bullosa (RDEB). In a single case of gener- 
alized RDEB, now shown by many investigators to 
involve type VII collagen,?°3334 both GDA-J/F3 and 
LH7:2 were lacking.) In RDEB, anchoring fibrils are 
absent or abnormal? and type VII collagen antigens are 
lost or diminished in many cases.2°34 However, other 
mechanisms are thought to be involved in the pathoge- 
nesis of RDEB and the disease may represent a mixed bag 
of genetic abnormalities, which could include mutations 
in the type VII collagen itself, a defect in its extracellular 
transfer,>”38 changes in collagen receptors or binding 
proteins, and altered collagenases or metalloproteinases 
involved in collagen degradation. An altered collagenase 
has been reported in RDEB flbroblasts.?? Consequently 
although GDA-J/F3 could detect type VII collagen, the 
possibility that it could be a collagen receptor/binding 
protein or a collagenase inhibitor (loss of which might 
enhance collagenase activity) cannot be ruled out. GDA- 
J/F3 is likely to be an epithelial cell product because the 
antigen is detectable in the SCC27 cell line which is of 
keratinocyte origin. Type VII collagen, which could be 
synthesized by both keratinocytes and flbroblasts*9-! 
has been reported missing from supernatant and cell 
extracts of RDEB fibroblasts. 

Biochemically, both the BMZ and fibrous sheath of 
sperm tails are difficult to solubilize, and the extraction of 
their antigens often requires the use of urea. In 
Western blotting, however, even urea extracts of fibrous 
sheath,!” dermis, epidermis and whole skin as well as 
amnion failed to react with GDA-J/F3 MAb. This could 
be due to denaturation of the antigenic site by urea, or 


the antibody may recognize a conformational epitope.!? 
Whether the reaction of GDA-J/F3 MAb with both skin 
and fibrous sheath was due to the presence of the same 
protein or just an epitope needs to be elucidated. 
Screening of GDA-J/F3 MAb with spermatozoa from 
RDEB patients (whose skin lacks the antigen) may shed 
some light on the relationship and genetic control of the 
antigen(s) In both the skin and sperm. The spermatozoa 
from the paternal obligate heterozygote might also be of 
interest being haploid in type. 

Human autoantibodies to the globular terminal of 
type VII collagen appear in the disease epidermolysis 
bullosa acquisita?*55. and react with guinea-pig, rabbit 
and human tissues.** LH7:2 and GDA-J/F3 MAbs do not 
cross react with other species (apart from monkeys) 
reflecting differences in sensitivity of polyclonal antisera 
and MAbs, and possible subtle sequence divergence in 
the corresponding determinants. The constant associ- 
ation of GDA-J/F3 with cells of keratinocyte phenotype 
marked by the expression of basal keratins 5 and 14?7 
suggests a role in keratinocyte-specific function, possibly 
adhesion or mediation of epitheltal-mesenchymal inter- 
actions. 


Note added in proof 


Recent en bloc labelling for IEM has shown localization of 
GDA-J/F3 to the lateral border of the proximal banded 
region of the anchoring fibril. 
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The effect of recombinant human and murine interleukin-5 (IL-5) on granulocytes was investigated in 
patients with atopic dermatitis (AD) and allergic rhinitis and compared with those from patients with 
plaque psoriasis and normal non-atopic controls. Granulocyte activation was measured as lucigenin- 
dependent chemiluminescence (CL) and release of eosinophil cationic protein (ECP) as well as by 
scanning- and transmission-electron microscopy (EM) and the ultrastructural detection of production 
of H50;. A significant direct effect of both human and murine IL-5 on granulocyte oxidative 
metabolism could only be detected in those patients with AD and allergic rhinitis. Also, as compared to 
normal controls, significantly increased CL responses were observed in these patients with stimulation 
with other granulocyte-activating cytokines, particularly GM-CSF. In patients with psoriasis there 
was no significant increase in response to stimulation with TNFa, TNFf or GM-CSF, but IL-5 induced 
slight but significant CL responses in the granulocytes. None of the cytokines tested significantly 
stimulated the release of ECP in any of the groups. 

Ultrastructural studies showed that stimulation with human as well as murine IL-5 produced 
significant morphological changes in both eosinophils and polymorphonuclear neutrophilic granulo- 
cytes from the patients with AD. Production of H;0; was visualized at the luminal part of the 
intracytoplasmic vesicles of the granulocytes and at the points of contact between the cells. On 
morphometric analysis, almost all the polymorphonuclear neutrophils in the patients with AD 
appeared to be activated, whereas only some of these cells in the normal controls showed signs of 


activation. 


Interleukin 5 (IL-5) is a T-Iymphocyte-derived cytokine 
that was flrst described in the mouse as an eosinophil 
differentiation factor (EDF), able to stimulate the produc- 
tion of eosinophils in long-term cultures of bone mar- 
row.! Murine EDF/IL-5 also stimulated various activities 
of human eosinophils.? This factor was found to be 
identical with B-cell growth factor IL? but murine EDF/ 
IL-5 had no effect on human B cells.* 

The gene encoding human IL-5 was cloned revealing 
that human IL-5 had no significant homology with other 
known regulators of haemopoietic growth.5$ The 
amino-acid sequence, however, showed a 70% homo- 
logy with that of the murine EDF/II-5.5 As with the 
mouse factor, human IL-5 stimulated the production of 
eosinophils and eosinophil colonies from normal human 
bone marrow, but had no effect on the production of 
. neutrophils or mononuclear cells nor did it affect 
human B cells.* 


Correspondence: Dr A.Kapp, Department of Dermatology, University of 
Freiburg, Hauptstrasse 7, D-7800 Freiburg, Germany. 
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Recombinant human H-5 was shown to be a selective 
activator of human eosinophil function.” Stimulation of 
eosinophils induced significant morphological changes, 
leading to a polarization of the cells. IL-5 increased the 
capacity of human blood eosinophils to kill antibody- 
coated tumour cells, enhanced phagocytosis of opso- 
nized yeast cells and was shown to be a selective 
eosinophil chemoattractant.” Furthermore, recombi- 
nant murine IL-5 was found to enhance the viability of 
eosinophils and to mediate their conversion to the 
hypodense phenotype.’ 

Recent studies provide evidence for the potential role 
of a subset of CD4* T lymphocytes in the pathogenesis of 
atopic disease.!? These T cells are very similar to the Th2 
cell subtype described in the murine system which 
preferentially produces the eosinophil-activating cyto- 
kine IL-5, as well as IL-4 and IL-6, whereas Th1 cells 
specifically release IL-2, IEN-y, and TNF.1! T-cell clones, 
specific for house dust mite Dermatophagoides pteronissi- 
nus, were generated from the peripheral blood of atopic 
patients and a non-atopic individual.’ Only antigen- 


specific T-cell clones derived from the atopic donors 
showed a cytokine secretion profile very similar to the 
murine Th2 subtype, supporting the possible role of this 
T-cell subset for the pathogenesis of atopic disease. 
Activated eosinophils and, in part, polymorphonuclear 
neutrophilic granulocytes (PMN) play an important role 
in the propagation of allergic inflammation and are 
capable of mediating tissue damage, particularly by the 
release of reactive oxygen species and granule con- 
tents.!^!* To examine the potential importance of IL-5 in 
the pathogenesis of atopic diseases, the direct effect of 
this cytokine on granulocytes from patients with atopic 
dermatitis, allergic rhinitis and, as controls, patients 
with psoriasis and healthy blood donors was assessed by 
both functional and ultrastructural assay systems. 


Methods 
Subjects 


The following groups of patients and controls were 
tested. 


(1) Five patients with perennial and seasonal allergic 
rhinitis as estimated by personal history, skin prick 
tests and laboratory findings. Mean log IgE: SEM 
was 1:9682+0-0655 kU/l, geometric mean 92-6 
kU/L. 

(2) Five patients with atopic dermatitis with moderate 
to severe disease activity: > 25% of body surface 
area was involved. The diagnosis was established 
according to the criteria of Hanifin and Rajka.!° 
Mean log IgE+SEM was 3-:2753+40-2155 kU/L 
geometric mean 1885-3 kU/L 

(3) Five patients with psoriasis with extensive involve- 
ment: > 25% of body surface area involved. Mean 
log IgE+SEM was 1-3035+0-2630kU/L. geometric 
mean 20-1 kU/l. 

(4) Five non-atopic healthy blood donors. Mean log IgE 
was 1:3097 40-2892 kU/l, geometric mean 20:4 
kU/Il. 


Atopy was excluded in the patients with psoriasis and 
normal controls by history and laboratory findings 
(measurement of total IgE and specific IgE to timothy 
grass, cultivated rye grass, common silver birch, mug- 
wort, cat, Cladosporium herbarum, D. pteronissinus). 
Neither the controls nor the patients had received any 
medication for at least 3 weeks prior to collection of the 
blood specimens. 
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Cytokines 


Recombinant human IL-5 (specific activity 10°U/mg 
protein) was obtained from Amgen, CA, U.S.A. Recombi- 
nant murine IL-5 was purchased from Genzyme, Boston. 
MA, U.S.A. The recombinant human tumour necrosis 
factor « (TNFa) and TNFf were gifts from BASF, 
Ludwigshafen, Germany, with a specific activity of 
8.5 x 10° U/mg and 6 x 10? U/mg protein for TNFa and 
'TNFf, respectively. Recombinant human GM-CSF, with 
a specific activity of 1:1 x 10° U/mg in the CML assay. 
was a gift from Glaxo Research, Geneva, Switzerland. 
Before testing, all cytokines were diluted in phosphate- 
buffered saline containing 50 pg/ml bovine serum 
albumin (BSA). 


Reagents and antibodies 


Ficoll-Paque solution was obtained from Pharmacia 
(Freiburg, Germany); purified BSA and lucigenin were 
obtained from Sigma (Munich, Germany). Culture media 
and antibiotics were purchased from Biochrom-Seromed 
(Berlin, Germany). CeCl; and 3-amino-1,2,4 triazole 
(AT) were from Fluka, Buchs, Switzerland. Reagents and 
media for electron microscopy were obtained from Roth. 
Karlsruhe, Germany. 


Isolation of human granulocytes 


Human granulocytes were isolated from heparinized 
venous blood from healthy blood donors, as previously 
described,!^ by Ficoll gradient centrifugation and three 
30-s cycles of treatment with 0-295 NaCl followed by the 
addition of an equal volume of 1:694 NaCl to lyse the red 
blood cells. The resulting granulocyte preparations from 
non-atopic controls contained, in addition to PMN, 
4:8 £0: 596 eosinophilic granulocytes as judged by Pap- 
penheim staining of the cytospin preparations (Fig. 1). 
Cells were more than 95% viable as estimated by trypan 
blue. Subsequently, granulocytes were suspended in 
different media as indicated below. 


Lucigenin-dependent chemiluminescence 


Lucigenin-dependent chemiluminescence (CL)!^'^ in 
contrast to the luminol-enhanced reaction is indepen- 
dent of the release of peroxidase!* and represents an 
extremely sensitive measure of the release of reactive 
oxygen species (ROS) from granulocytes. However, the 
CL response is not known to be strongly correlated with 
the production of a particular ROS. For CL measure- 
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Figure 1. Eosmophil counts (EOS), ECP content (TOTAL) and sponta- 
neous release (SPON) of ECP In granulocyte preparations of patients 
and controls. Values represent the mean + SEM of experiments on five 
patients or controls. * P<0-05, ** P 0-01. O, controls; W, mhalant 
allergy; M, atopic dermatitis; ll, psoriasis. 


ments, granulocytes were subsequently suspended to a 
density of 5x 105 cells/ml in HEPES-buffered Hank's 
balanced salt solution (HBSS), pH 7:4, containing 2 mM 
lucigenin and 1 mg/ml BSA. Aliquots (200 yl), contain- 
ing 1 x 106 cells each, were placed into unsealed poly- 
styrene luminescence tubes (Lumacuvette/Lumac, 
Landgraaf, the Netherlands) and stored at 4°C for a 
maximum of 6 h prior to use. Measurements were 
performed at 37?C in two six-channel Biolumat LB 
9505C (Berthold, Wildbad, Germany) interfaced via 
Siemens PCD-2 computers to Epson EX800 colour 
graphic printers. Fifty microlitres of the stimulus were 
added to the granulocytes corresponding to an 1:5 
dilution. Integral counts from a 0-60-min incubation 
interval after addition of stimuli to the granulocytes were 
measured. 


Release of eosinophll cationic protein 


Granulocytes were suspended at a concentration of 
5 x 106 cells/ml in PBS, containing 1 mM Ca?* and 0:5 
mM Mg?*. Assays were performed in 96-well flat bottom 
tissue-culture plates in the presence of 5 ug/ml cytocha- 
lasin B using 5x 105 cells/well. After addition of the 
stimulus granulocytes were incubated for 60 min at 
37°C, slightly shaken on a Titertek microplate shaker 
and centrifuged immediately. Total cellular eosinophil 
cationic protein (ECP) activity was determined by addi- 
tion of CETAB to the granulocytes at a final concentra- 
tion of O- 496. ECP was detected in the supernatants using 
the RIA technique (ECP RIA, Pharmacia-LKB, Freiburg, 
Germany). Results were expressed as per cent of total 
content. 


Ultrastructural detection of granulocyte activation 


Ultrastructural detection of granulocyte activation was 
performed as previously described.}9?° In brief, granulo- 
cytes were incubated at a concentration of 5 x 10®/ml in 
microtubes and at 1 x 10°/ml in Leighton tubes (Costar, 
Fernwald, Germany) for transmission and scanning 
electron microscopy (EM), respectively. Thereafter, sti- 
muli or medium were added to the cells for 15 min at 
37°C. After the incubation period granulocytes were 
fixed immediately for transmission or scanning EM as 
previously described,?? or they were subjected to hydro- 
gen peroxide detection and subsequently fixed for 
transmission EM. 

For detection of hydrogen peroxide production!*?° 
unfixed cells were pre-incubated following centrifuga- 
tion for 10 min at 37°C in 0:1 M Tris-maleate with 7% 
sucrose, pH 7-5, containing 1 mM AT. Granulocytes 
were then incubated for 30 min at 37°C in 0-1 M Tris- 
maleate with 796 sucrose, pH 7:5, 10 mM AT and 1 mM 
CeCl3. Finally, the cells were- briefly washed in Tris- 
maleate buffer with 7% sucrose at 4°C and fixed in 2% 
glutaraldehyde in 0-1 M sodium cacodylate buffer, pH. 
7:3, with 5% sucrose for 60 min at 4°C. In the cerium 
precipitation series cells were subsequently washed in 
sodium cacodylate buffer, pH 6-0, with 5% sucrose for 
60 min at 4°C. 


Morphometric analysis of granulocyte activation 


The quantity of activated granulocytes was calculated 
by means of scanning EM. Six random-sampled high- 
power flelds of the Leighton tube culture area were 
evaluated and 100-200 cells per field were counted. 
Rounded cells with ruffled surface membranes were 
termed as ‘unstimulated’. Cells which were flattened and 
typically polarized were defined as ‘activated’. The 
results are given in per cent activated cells. 


Measurement of total IgE and specific IgE 


All measurements were performed using the Pharmacia 
CAP system by IgE FEIA and RAST FEIA (Pharmacia- 
LKB, Freiburg, Germany). 


Statistical analysis 


4 


Statistical evaluations were performed by using Mann- 
Whitney U-test. For evaluation of correlations, Spear- 
man's rank correlation coefficient was calculated and 
tested for statistical significance. 


Results 


IL-5-induced CL response in granulocytes of patients and 
controls 


In contrast to normal non-atopic subjects the granulo- 
cytes of patients with atopic dermatitis (AD) responded 
to stimulation with human 1L-5 in a dose-dependent 
fashion in the range of 1-10 U/ml. Higher concentra- 
tions of IL-5 did not increase the rate of ROS production 
(Fig. 2a). Similar effects were obtained when murine IL-5 
was used in the range of 10-1000 U/ml (Fig. 2b). The CL 
response induced by human as well as murine IL-5 
showed a typical time course starting after a lag phase of 
3-5 min after addition of the stimulus, with a peak at 
about 10-15 min followed by a long-lasting increase of 
baseline activation of the granulocytes. At low concen- 
trations of IL-5 (1 U/ml) the lag phase and peak shifted in 
time (25-30 min and 40-50 min. respectively) (Fig. 3). 
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Figure 2. IL-5-induced chemiluminescence response of granulocytes 
from patients with atopic dermatitis and normal controls: effect of 
recombinant (a) human and (b) murine IL-5. Integral counts were 
measured for 60 min. BG. background. induced by addition of medium 
alone. Values represent the mean + SEM of experiments on five patients 
or controls. ** P x 0-01. 6— — 6, atopic dermatitis; O——— ©, controls. 
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Figure 3. Representative time course of the CL response induced by 
recombinant human IL-5 in AD. Arrow indicates addition of the 
stimulus. Values represent the mean 3- SE of triplicate measurements 
on a single AD patient. 


In order to examine the specificity of the IL-5-induced 
effect on granulocytes from AD patients, patients with 
allergic rhinitis, as an example of an additional atopic 
disease, and psoriatic patients, as an example of an 
inflammatory skin disorder with 'non-allergic' pathoge- 
nesis, were tested. Significant CL responses of granulo- 
cytes upon stimulation with IL-5 were seen in patients 
with allergic rhinitis (Fig. 4). In contrast, IL-5 induced a 
slight, but statistically significant, CL response in granu- 
locytes of patients with psoriasis (Fig. 4). However, the 
effects were significantly lower compared to patients 
with AD or allergic rhinitis. 

To exclude the possibility that increased CL responses 
are simply due to increased numbers of eosinophils in 
granulocyte preparations of patients with AD and 
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Figure 4. Chemiluminescence response of granulocytes from patients 
with inhalant allergy. psoriasis and normal controls upon stimulation 
with recombinant human IL-5. Integral counts were measured for 60 
min. BG, background, induced by addition of medium alone. Values 
represent the mean + SEM of experiments on five patients or controls. 
*P<0-05, * P<0-01. a——a. inhalant allergy: A——-A. psoriasis: 
O— ——O., controls. 
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allergic rhinitis, the results were calculated as CL 
response/5 x10* eosinophils. Qualitatively similar 
results were obtained (data not shown). 


CL response in granulocytes of patients and controls upon 
stimulation with GM-CSF, TNFa and TNF B 


Long-lasting production of reactive oxygen species in 
human granulocytes can only be induced by selected 
cytokines, including TNFa, TNFf and GM-CSF.!3192! To 
examine the specificity of the IL-5-inducing granulocyte 
activation in atopic disease, the effect of TNF« and f 
(10?U/ml), and GM-CSF (10?U/ml) on granulocytes was 
evaluated. Significantly increased CL responses were 
observed upon stimulation with GM-CSF and to a lower 
degree with TNF in patients with both AD and allergic 
rhinitis (Fig. 5). In addition, CL responses upon stimula- 
tion with TNFa were clearly enhanced in AD patients 
(Fig. 5). In patients with psoriasis no significantly 
increased responses were detected upon stimulation 
with TNFa, TNES or GM-CSF (Fig. 5). 


Effect of IL-5 on the release of eosinophil cationic protein 
(ECP) by eosinophils of patients and controls 


The granulocyte preparations of patients with AD or 
allergic rhinitis contained an increased number of 
eosinophils (Fig. 1) and an increased content of ECP 
contained in the granules.?? There was also a significant 
correlation between the eosinophil count and ECP in the 
granulocyte preparations (R — 0-684, P x 0-005). Asso- 
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Figure 5. Chemiluminescence response of granulocytes from patients 
with atopic dermatitis, inhalant allergy, psoriasis and normal controls: 
effect of recombinant human GM-CSF (10?U/ml), TNFa (10?U/ml) and 
TNEB (103U/ml) Integral counts were measured for 60 min. BG: 
background, induced by addition of medium alone. Values represent 
the mean + SEM of experiments on five patients or controls * P x 0-05, 
** P «0-01. D, controls; W, inhalant allergy; @, atopic dermatitis; 83, 
psoriasis. 


clated with the increased numbers of eosinophils there 
was an increased spontaneous release of ECP in the 
supernatant in patients with allergic rhinitis and AD 
(Fig. 1). 

To standardize for differences in eosinophil count, 
release of ECP was calculated as percentage of total 
content. Granulocytes were stimulated with human as 
well as murine IL-5 in a range of 1-1000 U/ml and the 
effects of TNFa and f (10*U/ml), and GM-CSF (10?U/ml) 
were also tested. None of these stimuli enhanced the 
release of ECP by granulocytes from any of the groups 
tested (data not shown). 


Morphometric analysis of IL-5-induced granulocyte 
activation 


To determine whether PMN, eosinophils or both cell 
types are the cellular source of ROS production, the effect 
of IL-5 on granulocytes from patients with AD was 
evaluated by morphometric analysis using scanning EM 
(Fig. 6). It was shown that upon stimulation with IL-5 
(10?U/ml), 85+5% of the patients’ cells showed mor- 
phological signs of activation in contrast to 30 + 196 for 
normal controls (Figs 6 and 7). 


IL-5-induced ultrastructural changes and localization of 
hydrogen peroxide production 


On stimulation with IL-5 most of the granulocytes of 
patients with AD showed characteristic morphological 
changes within 15 min (Flg. 7). The granulocytes were 


100 


® 80 
o 
9 
$ 60 
3 * 
i 
id 
o; 40 
© 
$ es 
$ 
$ 20 

0 

BG 1 10 100 PMA 
IL-5 [U/mi] 


Figure 6. Morphometric analysis of granulocyte activation upon 
stimulation with recombinant human IL-5 based on scanning EM in 
patients with AD and controls. PMA (10 ng/ml) served as a control 
stimulus. Results represent the mean +SEM of separate experiments 
on three patents or controls. * P< 0-05. @—®, atopic dermatitis; 
O———O, controls. 


Figure 7. Ultrastructural detection of 
granulocyte activation induced by 
recombinant human IL-5. (a) Granulocytes of 
a normal non-atopic control stimulated with 
IL-5 (100 U/ml), 15 min at 37?C, scanning 
EM: (b) granulocytes of a patient with AD 
stimulated with IL-5 (100 U/ml), 15 min at 
37°C, scanning EM; (c) ultrastructural 
detection of hydrogen peroxide production in 
granulocytes of a patient with AD stimulated 
with IL-5 (100 U/ml), 15 min at 37°C, 
transmission EM; the reaction product is seen 
in the contact zone between adjacent PMN 
and eosinophils as well as in intracytoplasmic 
vacuoles of PMN and eosinophils (arrows) 


flattened and adhered to the plastic layer, developing 
pseudopodia-like protrusions at one side of the cell (Fig. 
7b). In contrast the unstimulated cells remained 
rounded with ruffled surface membranes (Fig. 7a). 
Hydrogen peroxide, produced during activation of the 
granulocytes, was visualized by electron microscopy 
when the electron-dense precipitate of cerium perhyd- 
roxide was detected. Following stimulation with IL-5 for 


15 min, the luminal part of intracytoplasmic vacuoles of 
both PMN and eosinophils, were coated with a layer of 
electron-dense material (Fig. 7c). Significant deposits of 


the reaction product were detected mainly in the contact 
zone between adjacent PMN or between PMN and 
eosinophils. There were no marked signs of degranula- 
tion in eosinophils upon stimulation with IL-5. In 
contrast, in the non-stimulated cells, little or no reaction 
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product was present. No other cytoplasmic organelles 
were reactive for hydrogen peroxide. 


Discussion 


Human IL-5 directly stimulated a significant long- 
lasting chemiluminescence (CL) response in granulocyte 
preparations from patients with AD, but not in those 
from non-atopic controls. The effect was induced at 
concentrations of human IL-5 as low as 1 U/ml. Similar 
effects were observed when murine IL-5 was used, 
supporting the observation of cross-reactivity between 
these cytokines.? ? However, murine IL-5 was shown to 
have less biological activity, even at the highest concen- 
trations tested. The time course showed a single peak, 
which is similar to the effects induced by the tumour 
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promoter PMA. In contrast, GM-CSF and TNFa were 
found to induce double-peaked CL responses.1??! The CL 
response started after a short lag-phase which is prob- 
ably due to transductional events following binding of 
IL-5 to its receptor. However, in comparison to GM-CSF 
or TNFa this lag-phase was significantly shorter.!!? At 
low concentrations of IL-5 there was a prolonged lag- 
phase with the peak appearing significantly later. This 
has not been found with CL responses induced by other 
cytokines. These results suggest a dose-dependent delay 
of IL-5-induced granulocyte activation that may be of 
physiological importance in vivo. 

The relative specificity of the enhancement of the CL 
response by IL-5 for atopic diseases was confirmed by the 
similar response of patients with allergic rhinitis, where- 
as this was not found in granulocytes from patients with 
active psoriasis. Thus, the IL-5-induced effects in AD 
patients are not simply an epiphenomenon of inflamma- 
tion or an additional sign of 'granulocyte hyperactiva- 
tion’ as suggested for psoriasis.?? 

In order to evaluate whether the capacity of IL-5 to 
stimulate granulocyte functions was limited to an 
enhancement of CL responses, its effect on the release of 
ECP as a measure of degranulation was investigated. 
However, no significant effect could be detected in any of 
the groups tested and the recently observed increase of 
ECP serum levels in AD patients? ts probably not due to 
an IL-5-induced activation of eosinophils in vivo. 

To determine whether eosinophils and/or PMN are 
the target of IL-5, its effect on granulocytes was 
investigated by ultrastructural techniques. Morpho- 
metric analysis demonstrated that, in contrast to normal 
controls, upon stimulation with IL-5 almost all the 
granulocytes from AD patients showed morphological 
signs of activation. Because the granulocyte prepara- 
tions tested contained only 19 4- 595 eosinophils, these 
results clearly show that both PMN and eosinophils were 
activated. However, it was shown recently that highly 
purified PMN’ did not respond to stimulation with IL-5. 
Moreover, no receptors for IL-5 were detected on highly 
purified PMN from normal controls.** It is possible that 
PMN are activated indirectly, probably by factors 
released by IL-5-activated eosinophils or by an 11-5 
mediated, adherence-dependent mechanism. 

Activated granulocytes showed a characteristic pat- 
tern tn scanning EM very similar to that induced by GM- 
CSF in PMN.?° The production of reactive oxygen species 
(ROS) in both PMN and eosinophils was confirmed by 
the detection of hydrogen peroxide production which 
was visualized by the detection of the electron-dense 
precipitate of cerium perhydroxide.?? The reaction pro- 


duct was found in the intracytoplasmic vacuoles and 
particularly in the intercellular contact zone, suggesting 
a significant production of ROS by both cell types. 
Transmission EM revealed no significant signs of degra- 
nulation in the eosinophils. These results are in agree- 
ment with the functional assay systems. Because ROS 
production was only detected in PMN and eosinophils 
which were adjacent, it appears likély that an increase of 
adherence might be an essential prerequisite for the IL-5- 
induced CL response. Comparable effects were observed 
for the interaction of PMN with endothelial cells upon 
stimulation with TNFa.?? Moreover, by this mechanism 
the production of ROS is probably localized at the site of 
inflammation. 

The major effect of IL-5 on granulocytes of atopic 
patients may be due to a disease-specific preactivation of 
granulocytes in these patients. This hypothesis is further 
supported by the finding of an increased response to 
stimulation with other granulocyte-activating cyto- 
kines, in particular GM-CSF, in atopic patients. It is 
tempting to speculate that cytokines, produced locally by 
keratinocytes or epithelial cells,?9?7 could act on circu- 
lating eosinophils or PMN modulating their functional 
activity. PMN, prestimulated with GM-CSF or TNFa, 
respond to subsequent stimulation with the chemotactic 
peptide f-met-leu-phe with a significantly increased CL 
signal.!?1?2! This effect is probably due to an increase in 
receptor number and affinity.?? Because it has been 
shown recently that overnight incubation with GM-CSF 
significantly increases the IL-5 receptor affinity on 
eosinophils,** similar mechanisms could produce the 
observed effects. However, whether GM-CSF represents a 
'priming stimulus' which is of relevance for atopic 
disease is as yet unknown. The potential role of cytokines 
in this process is further supported by reports identifying 
profound dysregulation within the cytoklne network in 
AD. Further studies are required to examine the 
mechanism of the IL-5-mediated effect on PMN. 

In summary, this study demonstrates that IL-5 
induces the activation of both eosinophils and PMN from 
atopic patients. In addition to its importance for the 
inflammatory response in vivo this phenomenon may 
possibly serve as a functional assay system for in-vitro 
allergy testing. 
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Summary 


The number, morphology and response of Thy-1* dendritic epidermal cells to recombinant 


interleukin-2 (rIL-2) were investigated in young and aged mice. The Thy-1 * dendritic cells in the aged 
mice continued to express T-cell receptor (TCR) y/ô but differed morphologically from those of the 
young mice. The aged mice had 50% fewer cells than the young ones. In the rIL-2 treated mice all the 
Thy-1* cells were expressed as TCR y/ó and exposure to rIL-2 increased the number of these cells In a 
time- and dose-dependent manner when given systemically and locally. In the aged mice daily 
injection of rII-2 increased the number of Thy-1* dendritic cells within 2 weeks to almost that of 
young mice, however they had a lower response in the earlier stage. Nude mice showed no response to 


riL-2. 


Two types of dendritic cells are to be found in murine 
epidermis, Thy-1 * cells that express a y/ó T-cell receptor 
(TCR) on the surface! and Langerhans cells (LC) which 
are involved in antigen presentation.^5 These cells, 
together with keratinocytes, play an important role in 
the immunological regulation of the skin. However, the 
equivalent of murine Thy-1 * dendritic cells has not been 
found in any other species apart from mice. It is 
unknown as to whether immunoreactivity decreases 
with age, especially in relation to T-cell function, 
although in a recent report the number of LC were 
decreased in aged mice.’ It was also shown that the 
administration of cytokines including interleukin 2 (IL- 
2) increased the number of Langerhans cells both in vitro 
and in vivo. 

In this study, we have investigated whether there are 
morphological changes and differences in the number of 
Thy-1* dendritic cells and LC in young and aged mice. 
We also investigated whether the number of cells in 
young and aged mice could be increased by injecting 
recombinant IL-2 (rIL-2) in vivo, and whether this 
response differed with the age of the mice. 


Methods 

Animals 

Mice aged 24-26 months, young 3-month-old and adult 
nude 12-month-old female mice were used in this study. 


They were C57BL/6 (H-2°), BDF, (C57BL6/DBA2 Fi) 
and C3H/HeN(H-2*) and were obtained from the Shi- 
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zuoka Agricultural Cooperative Association for Labora- 
tory Animals, Hamamatsu, Japan. The skin samples 
were obtained from the ear or the foot pad. Epidermal 
sheets were obtained by incubating the skin with 3-896 
ammonium thiocyanate and the sheets flxed in acetone 
at —20?C for 40 min and then washed in phosphate- 
buffered saline (PBS) as previously described.’ The 
specimens were then stained with the monoclonal 
antibodies. 


Monoclonal antibodies 


The epidermal sheets were stained with the following 
monoclonal antibodies (MAbs): anti-mouse Thy-1, anti- 
mouse L3T4, anti-mouse Lyt2, anti-asialo GM1, anti- 
mouse Ia* and anti-mouse Ia? (all these antibodies were 
obtained from Becton Dickinson, Mountain View, CA, 
U.S.A.); 145-2C11 (anti-mouse CD3), UC7-13D5 (anti- 
mouse y/ó TCR) (a gift from Dr J.A.Bluestone, University 
of Chicago, U.S.A.); H57-597 (anti-mouse a/f TCR) 
(Pharmingen, San Diego, CA, U.S.A.); 3C7 (anti-IL-2« 
receptor) (a gift from Dr H.Yagita, Juntendo University, 
Japan); and NLDC-145 (anti-mouse LC) (a:gift from Dr 
S.L Katz, National Institute of Health, Bethesda, U.S.A.). 
FITC- or TRITC-conjugated anti-mouse or hamster IgG 
antibodies were used for the secondary staining. 


Double-staining method 


Epidermal sheets from the ear were examined for both Ia 
and Thy-1 antigens using a double-staining method. 
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"Ihe epidermal sheets were fixed in acetone and were 
then incubated with an anti-mouse Ia antibody for 6 h, 
washed in PBS and then incubated with a TRITC- 
labelled anti-mouse IgG. These sheets were then incu- 
bated with mouse serum to block the antibody and then 
washed in PBS and incubated with FITC-labelled anti- 
mouse Thy-1 antibody for 6 h. 


In-vivo administration of rIL-2 


Recombinant IL-2 (a gift from Takeda Pharmaceutical 
Company, Japan) in different concentrations of 0:5, 1 
and 5 ug in minimum essential medium (MEM) were 
injected into the abdominal cavity or into the foot pad of 
the animals daily for 2 weeks. Epidermal sheets were 
obtained at the end of the first and second weeks. 


Enumeration of the stained cells 


The number of stained cells in the epidermal sheet was 
determined using fluorescence microscopy. Three 1- 
mm? areas of each epidermal sheet were randomly 
chosen. Using a calibrated eyepiece the number of 
stained cells per 1 mm? was determined. For statistical 
analysis, the Student t-test was used and a P value of less 
than 0-05 was considered to be significant. 
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Figure 2. Number of Thy-1 * dendritic cells and Langerhans in the ears 
of young (y) and aged (a) mice. Results are mean + of three 
experiments (* P<0-05). 


Results 
Cell morphology and numbers in young and aged mice 


The number of Thy-1* dendritic cells and Langerhans 
cells in the aged mice were less than those in the young 
mice, and were also morphologically different with 
shorter dendrites that had a more circular shape (Fig. 1). 
The number of Thy-1* dendritic cells and LC was 
reduced in both types of aged mice, especially in the BDF; 
that had about 50% fewer cells than the young mice 
(Fig. 2). However, there were no changes in the 
expression of CD3 antigen and TCR y/ó on the Thy-1* 
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Figure 3. (a) and (b) Number of Langerhans cells and Thy-1 * dendritic 
cells before and 1 and 2 weeks after daily injections of recombinant IL-2 
into the abdominal cavity of young mice. Results are mean +SE from 
three experiments (*P « 0:05). x, MEM; Ò, 0:5 ug/day IL-2; 0, 1 ug/ 
day IL-2; A, 5 ug/day IL-2. 
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dendritic cells that continued to be expressed at all the 
ages. 


Effect of injecting rIL-2 into the abdominal cavity of young 
mice 


The injection of rIL-2 caused the number of epidermal 
cells stained with anti-Thy-1 and anti-Ia to increase in a 
time- and dose-dependent manner (Fig. 3). The epider- 
mis ofthe control and the rIL-2 injected groups were also 
stained with NLDC-145 antibodies, being another sur- 
face marker of LC. and the number of NLDC-145 * cells 
was similar to that of Ia* cells. No double-stained cells 
were found using the anti-Thy-1 and anti-Ia antibodies 
on the epidermal sheets obtained from the ears of 
injected mice at the end of the second week. When the 
epidermis was stained with anti-x/f TCR and anti-y/ó 
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Figure 5. Number of Langerhans cells and Thy-1* dendritic cells 2 
weeks after daily injection of different doses of recombinant IL-2 into 
the foot pad of young mice. Results are mean 4 SE from three 
experiments (*P « 0-05). O, left foot: B, right foot: &. ear. 


TCR antibodies, we found that almost all the Thy-1* 
dendritic cells expressed TCR 7/6 and none expressed 
TCR x/f (Fig. 4). The epidermal sheets were also stained 
with anti-L3T4, anti-Lyt2 and anti-IL-2a-receptor anti- 
bodies, but did not show any positive cells. The injection 
of rlL-2 appeared to increase the number of Thy-1* 
dendritic cells that expressed both CD3 and TCR 3/6. 


Effect of injecting rIL-2 into the foot pads of young mice 


Different concentrations of rIL-2 (0-1, 0-5, 1 and 5 ug) 
were injected daily into the left foot pads of young mice 
for up to 2 weeks. Epidermal sheets were obtained from 
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Figure 6. Response to daily injections of recombinant IL-2 for 2 weeks 
in young and aged BDF; mice. O——-O, young mice given 5 ug rIL-2; 
x — - x , young mice given MEM; O-—-— —O, aged mice given 5 ug rIL-2: 
X ---X, aged mice given MEM. Results are mean - SE from three 
experiments (*P « 0-05). 


the left and right foot pads and the ears of these animals. 
With the higher concentrations of rIL-2 that were 
injected, the number of anti-Thy-1 and anti-Ia stained 
cells in all three areas increased in a time- and dose- 
dependent manner, although the greatest increase was 
seen in those sheets obtained from the injected left foot 
pad. However, when rIL-2 was injected at lower doses 
the number of stained cells increased only locally (Fig. 
5). 


Comparison of response to rIL-2 between young and aged 
and nude mice 


The highest dose of rIL-2 (5 ug/day) was injected into the 
abdominal cavity of young, aged and nude mice. The 
rate of increase of LC and Thy-1 * dendritic cells in aged 
mice was similar to that of the young mice at the second 
week, but was less in the first week (Fig. 6). 


Discussion 


Thy-1* dendritic cells are to be found only in murine 
epidermis and they express CD45, CD3 and asialo GM1, 
but lack CD5, CD8, CD4 and Ia antigens.!^!! The T-cell 
receptor found on the Thy-1* dendritic cell is the y/ó 
heterodimer rather than the x/f heterodimer that is 
expressed on ordinary T cells. Recent studies??? have 
shown that the precursors of Thy-1 * dendritic cells are a 
population of foetal thymocytes on day 15, because 
these cells expressed the TCR of V,.-V; gene segments 
that are identical to Thy-1* dendritic cells.! >24 

Although the role of Thy-1* dendritic cells remains 
unknown, it has been postulated!*!^ that ;/ó T cells, 
including Thy-1* dendritic cells, show cytotoxic poten- 
tial and function as a first line of immunological defence. 
Thy-1* dendritic cells express perforin?” that is a pore- 
forming protein thought to be involved in cell-mediated 
cytolysis. In addition these cell lines or clones exhibit 
MHC-unrestricted cytotoxic activity. !*-]? 

A study of Langerhans cells, another type of dendritic 
immunocompetent cells, in murine epidermis showed a 
decrease in number with age and this recovered when 
certain cytokines were administered in vivo.” The 
number of Thy-1* dendritic cells was not mentioned in 
this study. 

Our study has shown that the number of Thy-1* 
dendritic cells as well as LC in the aged mice were lower 
than in the young animals, and the number of these cells 
was increased following injections of IL-2. Their cell- 
surface markers remained unchanged. 

Recently, Ishida et al.?° developed transgenic mice 
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that carried the cDNA of human IL-2 and also expressed 
human IL-2 mRNA in the skin. These workers found 
that there was a marked increase in Thy-1* dendritic 
cells in the epidermis in these animals. These results 
together with our findings suggest that IL-2 can increase 
the number not only of LC but also of Thy-1* dendritic 
cells in the epidermis. However, IL-2 receptor is not 
generally found on the surface of Thy-1 * dendritic cells, 
and this was not observed in our study using immuno- 
fluorescence even after the injection of IL-2 into the skin. 
These findings suggest either that Thy-1 * dendritic cells 
respond to IL-2 through the IL-2f! receptor, whose 
expression is induced by IL-2 or other cytokines, or that 
these cells respond to IL-2 indirectly through the 
stimulation of other cells to produce cytokines. We are 
unable at present to find a monoclonal antibody to the 
IL-2f receptor in mice. 

There are also several possible mechanisms by which 
the number of LC and Thy-1* dendritic cells are 
increased following the injection of IL-2. The Thy-1* 
dendritic cells may proliferate in the epidermis, and there 
may be a significant population of precursor cells and IL- 
2 may induce the expression in these of Thy-1 or y/à 
TCR. Also Thy-1 * dendritic cells may be present in other 
tissues and migrate into the epidermis following the 
injection of IL-2. This last seems to be unlikely, because 
Thy-1* dendritic cells have only been found in the 
epidermis of adult mice.?'7" Also in this study the 
number of Thy-1* cells was increased by the local 
injection of small doses of IL-2 which did not affect the 
distant skin. 
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Measurement of human hair growth by optical microscopy 
and image analysis 
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We have developed a quantitative method for measuring hair growth using optical microscopy and 
image analysis, and have used this to investigate the rate of growth in subjects with and without 
alopecia. The hairs were cut from an area 7-8 mm in diameter and 24 h and 72 h later, images of the 
areas were obtained using an optical microscope and were recorded on a video disc. Measurements of 
the regrowing hairs, placed parallel to the scalp using a glass slide attached to the front of the 
microscope, were made using the image analyser. 

In subjects with little or no baldness there was a clear difference between fast-growing hairs and 
resting or slow-growing hairs. However, in subjects with alopecia there was no such difference and 
the growth rate of all the hairs showed a continuous distribution. Using this method other parameters 
such as the number of hairs per unit area and hair diameter as well as grouping of the hairs could be 


measured. 


Quantitative methods for the measurement of human 
hair growth are necessary to assess how effective 
treatments are in promoting hair growth, and these 
must be accurate and simple to carry out. Several 
methods have been used to assess the rate of hair 
growth, and these include the capillary method.’ radio- 
isotope labelling? and fluorescent dyes.’ Alternative 
methods for measuring the ratio of anagen and telogen 


hairs include plucking hair samples,* ^ 
8-11 


tissue tricho- 


and image analysis.!>!? 


grams,’ phototrichograms, 

The phototrichogram method provides much infor- 
mation as to the stage of the hair growth cycle, but 
analysis of the photographs is time consuming. 
Improved methods measure the binary image with an 
image analyser but the results are affected by the binary 
level and lighting conditions. and it is difficult to evaluate 
hairs that overlap. 

We have developed a new method that involves using 
an optical microscope and image analyser, but without 
binary processing. Our method allows the measurement 
of the rate of hair growth. the ratio of resting and slow- 
growing hairs, the diameter of the hairs, and the number 
of hairs per unit area with an analysis of the hair 
groupings at the same time. 


Correspondence: Dr Syoji Hayashi, Cosmetics Laboratory, Kanebo Ltd, 
5-3-28 Kotobuki-cho, Odawara 250, Japan 


Methods 
Cutting of hair 
Hairs were cut using scissors in a circular area with a 


diameter of 7-8 mm (Fig. 1). 


Video recording and image analysing system 


An outline of the system for the video recording and 
image analysis used in this study is shown in Figure 2. 
The optical microscope used (Video microscope KC-5 10. 
Wilson Co., Japan) gave a x 30 magnification and a still 
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Optical microscope Still video Video/ RGB 
recorder convertor 


video recorder (RR-551, Canon Co., Japan) was used to 
record the areas of cut hair on to disc. The recorded 
images were then processed with a video/RGB signal 
conversion and an analogue/digital conversion and 
incorporated into the image analyser (NEXUS6400, 
Nexus Co., Japan). Measurements were made from the 
converted images with commands from the host com- 
puter and digitizer. 

The hairs were placed parallel to the scalp using a 
glass slide that was attached at the front of the optical 
microscope during the video recordings of the sites from 
where the hair had been cut. The time taken for image 
input from each site including the site adjustment was 
less than 3 min. 


Measurement intervals 


The longer the interval between the measurements of 
hair growth, the more precise these were in determining 
the rate of growth of hair. Measurements were made 1 
and 3 days after the hair was cut as shown in Figure 3. 


Identification of each hair 


It was necessary to identify each hair in the serial images 
of the same site. The appearances of the hairs 1 and 3 
days after cutting are shown in Figure 4. A code name 
was allocated for the same hair in the images taken on 
both day 1 and day 3 following cutting. and the serial 
images with codes were recorded on the video disc. 

Using this method, hairs at the same site could be 
measured and recorded repeatedly with an interval of 6 
months as shown in Figure 5. 


Measurements of hair length and diameter 


The hair length was measured 1 and 3 days after cutting 
and the diameter 1 day afterwards (Fig. 6). The length of 
each hair was measured on the monitor (CRT-2) by 
designating two points with the digitizer, one being 
where the hair emerged and the other at its tip. The 









Figure 3. Changes in hair length in the same region (a) immediately 
following cutting and (h) 1 day, (c) 3 days and (d) 4 days later. 





Figure 4. Assignment of codes to the same individual hairs in images 
taken 1 day (a, c) and 3 days (b. d) after cutting. (a) and (b) include 
black hair only and (c) and (d) include black and grey hairs. 
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Figure 5. Hair growth images of the same site recorded repeatedly over 
6 months. (a) 1 day after cutting and (b) 6 months later. (c) 3 days after 
cutting and (d) 6 months later. 





Figure 6. Measurement of hair length and diameter of black hairs only 
(a, b) and of black and grey hairs (c. d). Images taken 1 day (a, c) and 
3 days after cutting (b. d). Each white line shows both hair length and 
diameter. 


diameter of each hair was also measured on the monitor 
designating both sides of each hair with the digitizer. The 
reproducibility of the measurements of hair length and 
diameter were tested and 10 images were recorded at 1 
and 3 days after cutting the hair in the temporal region 
of a male subject without alopecia. The standard 
deviation and coefficient of variation are shown in 
Table 1. 


Table 1. Standard deviations and coefficients of variation in the 
measurements of hair length (24 and 72 h after hair cut) and diameter 
(24 h after). Measurements of 20 hairs were carried out 10 times 











Hair length 
Average values —————— 
in 20 hairs 24h 72h Hair diameter 
Mean (um) 722 1690 73 
Standard deviation (jum) 25 34 6 
Coefficient of variation (%) 3-4 2:0 84 





Hair counts per unit area 


The number of hairs in a unit area of 1 cm? was 
calculated from the images taken 1 day after cutting, 
and these hairs were divided into those with a diameter 
« 40 um and those with a diameter 2 40 um. 


Analysis of hair groupings 


Adjacent hairs were collected into a group according to 
the arrangement of the follicular openings, and the 
ratios of one-hair, two-hair, three-hair and four-hair 
groups to the total number of hairs were calculated. 


Results 
Comparison of method with previous reports 


The data obtained with our present method were 
compared with those previously reported and were 
similar. as shown in Table 2. 


Measurement of hair growth 


The patterns of rate of hair growth in a healthy male 
without baldness is shown in Figure 7 and in three other 
subjects in Figure 8. Most of the hairs showed a growth 
rate of 20-2 mm per day, and those hairs having a 
slower growth rate were mainly in the vertex region 
rather than in the temporal area. 

Two subjects with some baldness showed a disconti- 
nuity in the rate of hair growth (Fig. 9). In both the 
subjects with no and slight baldness, hairs that had a 
slow growth rate could be readily distinguished from 
those with a fast rate of growth. 

In patients with alopecia the pattern of the rate of hair 
growth showed considerable variation and the rate a 
more continuous distribution (Figs 10 and 11). 

It was apparent that in the non-bald subjects and 
those with only a slight degree of baldness, the rate of 
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Table 2. Hair count, hair growth rate, diameter and ratio of thin hair ( « 40 um) in non-bald subjects: comparison with previous reports 


——————————————————————————————————————————————————————————————————————eO—eeee7€ 





Subjects 
Author Technique (region) 
Barman* TG-4- OD 17 
Saitoh” PTG 3 
Fiquet! PTG 5 
(Vertex) 
Rushton® TG+0D 10 
(Frontal) 
Friedel!” PTG 5 
(Vertex) 
Present method PTG 10 
(Vertex) 


27-48 years 


Number/cm? 


2044 9:9 


181421 


Growth rate Diameter Ratio of 
um/day jm thin hair 
223 344 — — 
440 -— — 
200-325 = a ws 
312415 — 568-2 8:541 
350+ 30 7645 9:.271:8 
313460 6746 12:4 44-9 





OD, direct observation; TG, trichogram; PTG, phototrichogram 





Figure 7. Typical images from the vertical (a. b) and temporal region (c 
d) of a non-bald subject. Images taken 1 day (a. c) and 3 days after 
cutting (b. d). 















growth of hairs could be divided into two groups, one 
that had a slow growth rate and the other that was fast. 
From our results and hair growth studies in the macaque 
monkey,’ we classified hairs that had a growth rate of 
2 0-2 mm/day as fast growing and those < 0:2 mm/day 
as resting or slow-growing hairs. 


Studies of the hair growth in subjects with alopecia 


In contrast to the non-bald subjects, those with alopecia 
had, in addition to the slower rate of growth of hair, a 
higher ratio of resting and slow-growing hairs and a 
smaller average hair diameter and lower counts of thick 
hairs and more thin hairs. There was also a higher ratio 
of hairs growing singly (Table 3). 


Discussion 


Our studies have shown that using this method, in those 
with little or no baldness there was a clear separation 
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Figure 9. Patterns of hair growth in two subjects with slight baldness. 
Each point represents the hair growth rate of an individual hair. 0. 
temporal region: W, vertical region. 


between those hairs that were fast growing and those 


that were resting/slow growing. In many of the subjects 
with alopecia this difference was not apparent and there 


was no sudden rise in the growth rate, but a more 
continuous distribution as regards growth. 

In those subjects with no baldness almost all the hairs 
were in the anagen stage of the hair cycle. However. in 
those with baldness it was difficult to assess what stage in 





Figure 10. Typical images from the vertical (a. b) and temporal region 
(c. d) of a subject with alopecia. Images taken 1 day (a, c) and 3 days 
alter cutting (b. d). 


Table 3. Measurement of six parameters of hair growth in the vertical 
region of 10 non-bald subjects and 10 subjects with alopecia 





Subject Age V NA DI TH VH 1/G 





No baldness 


HI 27 309 238 73 155 30 6-9 
H2 42 301 172 58 164 34 16:1 
H3 40 250 2322) 787 147 32 6:5 
H4 42 466 8 5 69 202 7 20-6 
H5 37 264 7S8 73 174 6 ER) 
H6 27 289 11:1 62 177 21 4:3 
H7 37 313 11:4. 71 123 30 29:0 
H8 48 320 30 73 145 rz 6&3 
H9 46 277 9:4 71 138 19 20-0 
HIO 47 345 2-9 63 160 15 74 
Mean 39:3 3134 118 668 1585 221 118 
SD 7:5 60-4 7-4 6:2 22.4 86 9 
Alopecia 
Al 43 151 59-3 35 64 104 37:9 
A2 44 110 784 31 26 94 12-5 
A3 41 75 838 7 57 128 32:2 
A4 35 147 531 48 98 49 27-9 
A5 46 93 813 25 13 140 25:8 
A6 45 106 759 32 19 66 53-9 
AT 48 147 659.5 46 119 55 26:7 
A8 39 83 733 42 96 68 16-6 
A9 44 78 791 28 17 123 49:3 
AIO 45 101 79.2 37 89 140 24:8 


Mean 43-0 10931 729 361 59.8 96:7 30:8 
SD 38 294 10-2 7:5 39.4 35-4 131 





V, hair growth rate (um/day); NA. ratio of resting and slow growing 
hair (%): DI. hair diameter (um): TH, counts of thick hairs (> 40 um) 
per 1 cm?; VH, counts of thin hairs ( « 40 um) per 1 cm?: 1/G. ratio of 
hairs grown singly (95). 
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Figure 11. Patterns of hair growth in four subjects with alopecia. Each point represents the hair growth rate of an individual hair. O, temporal region; 


Wi, vertical region. 


the cycle each hair was in, because of a continuous 
distribution in rate of hair growth. 

The factors that affect hair loss are considered to 
include a shortening of the hair cycle and a vellus 
transformation of the terminal hair. In our subjects with 
alopecia who had a continuous distribution of the rate of 
hair growth, the normal hair cycle is disrupted and the 
change from anagen to catagen reduced. It is not known 
whether individual hairs show a constant rate of growth 
in the anagen period even though growth rates differ in 
each hair. To establish this it would be necessary to 
measure the growth rate of the same halr throughout an 
entire cycle. 

We consider that our method is of use in measuring 
the rate of hair growth and to establish the number of 
hairs per unit area, the hair diameter and the groupings. 
The method is a rapid one and could be useful in the 
diagnosis of different types of alopecia and in the 
objective assessment of agents used to promote regrowth 
of hair. 
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Summary 


In this study the number and function of sweat glands on the dorsum of the hand and foot were 


evaluated using a silastic imprint method. Twenty patients, 11 females and nine males with either 
alopecia areata, alopecia totalis, or alopecia universalis were included in the study. Patients showed a 
significant decrease in activated sweat-gland number and function compared to matched controls 
(P « 0-001). There was no significant relationship between the degree of sweat-gland dysfunction and 
extent of hair loss, concurrent illnesses, or treatment. These findings suggest that eccrine sweat-gland 
function is compromised in patients with alopecia areata. 


The aetiology of alopecia areata (AA) is unknown 
although most investigators believe this disease is 
mediated by the immune system.!^? The hair and nails 
are the principal ectodermal-derived appendages 
involved in AA. Unltke the group of disorders known as 
the ectodermal dysplasias, there has been no evidence to 
suggest that in addition to hair and nails, the teeth or 
sweat glands are also affected in patients with AA. In this 
study sweat-gland function was investigated in 20 
patients with alopecia areata. 


Methods 
Disease classification 


Based on the extent of their disease, patients were 
classified into one of the following three groups: patchy 
alopecia areata (AA), alopecia totalis (AT), and alopecia 
universalis (AU). Patients with reticular and ophiasis 
pattern AA were classified as having patchy AA. 
Patients with diffuse hair loss involving primarily the 
scalp were classified as having AT, and those with 
complete body hair loss as AU. The diagnosis of AA was 
confirmed with histopathological examination of scalp 
biopsy specimens in all patients except three, a 25-year- 
old female with AA affecting the eyelashes and two 3- 
year-old children with patchy AA. 


Subjects 
Twenty patients, 11 females and nine males between the 
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ages of 3 and 69 years, participated in this study. Six 
patients (three females and three males) had AA, five 
(four females and one male) had AT, and nine (four 
females and five males) had AU. Control subjects were 
matched for sex, and were within 5% of the patients’ age, 
weight and height (Table 1). 

Two patients had a history of autoimmune diseases; 
one had Grave's disease (Patient 5), the other vitiligo 
(Patient 13). Other concurrent illnesses reported by the 
patients at the time of the study included hypothyroid- 
ism (two patients), depression (two patients) and hypo- 
parathyroidism (one patient). 

Fourteen patients were not receiving any treatment 
for their AA at the time they participated in this study. 
Six patients were applying topical preparations, and one 
patient was taking oral prednisone, as well as applying a 
topical steroid ointment. The specific medications used 
are shown In Table 1. 


Sweat-gland testing 


Eccrine sweat-gland number and function were evalu- 
ated by the silastic-imprint method. This technique 
provides an easily reproducible and non-invasive testing 
method, which when used in combination with compu- 
terized image processing, results in an extremely sensi- 
tive method for the quantitative evaluation of sweat- 
gland number and function.*? Sweating was stimulated 
on the dorsum of the hand and foot (over the first 
intermetacarpal and first intermetatarsal space, respect- 
ively) by lontophoresis of 195 aqueous pilocarpine nitrate 
using 2 mA direct current for 5 min. After stimulation, 
each area was wiped clean of excess pilocarpine, and 5 


Table 1. Patient demographic data 
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Alopecia areata treatment 











at time of testing 
Type of 
Patient Age alopecia Duration 
number (years) Sex areata Concurrent illness Medication Dosage of use 
1 3 M Patchy None None 
2 3 M Patchy None Valisone 0-196 lotion 1 ral bid. 1 month 
3 18 F Patchy None Topical 2-0% minoxidil 1 ml bid. 2 years 
4 25 F Patchy Hypothyroidism None 
5 36 M Patchy Grave’s disease None 
6 37 F Patchy Depression | None 
7 5 F Totalis None Diprolene lotion 1 ml bid. 1 week 
8 15 F Totalis None None 
9 26 M Totalıs None None 
10 27 F Totalis None | None 
11 69 F Totalis Hypothyroidism Rogaine 1 ml b.t.d. 14 months 
| Retin A 0-05 lotion 2 ml q.o.d. 6 months 
. Diprolene lotion 1 ml bid. 14 months 
i 
12 9 F Universalis None None 
13 9 M Universalis Vitiligo None 
14 26 M Universalis Hypoparathyroidism None 
15 26 M Universalis None None 
16 27 M Universalis None Anthralin 0 5% b.d. 1 week 
17 30 F Universalis Depression None 
18 37 F Universalis None None 
19 43 F Universalis None Prednisone 15 mg p.o. q.d. 3 months 
Lidex 0-05% ointment 1 ml q.d. 3 months 
20 43 M Universalis None None 


ml of liquid silastic mixed with hardener (Kerr Co., 
Romulus, MI, U.S.A.) was immediately spread with a 
spatula over the stimulated site. The moulds hardened in 
4 min and were then peeled from the skin and mounted 
on microscopic slides. 

Ambient temperature and humidity are not known to 
effect the sweat production caused by pilocarpine stimu- 
lation. Because pilocarpine bypasses preganglionic neur- 
ones causing direct stimulation of the postganglionic 
receptors, and because the concentration of pilocarpine 
used in our study is thought to completely saturate the 
cholinergic receptor sites causing maximal sweat secre- 
tion, it is unlikely that minor temperature or humidity 
changes would alter the pilocarpine stimulation test. 
However, to avoid this source of variability, we did 
control temperature by testing all patients in the derma- 
tology clinic where ambient temperature varies from 
21:5 to 24-0°C. 


Measurements 


Sweat droplets emerging on to the skin surface from 
stimulated sweat ducts made impressions which were 


retained in the hardening silastic moulds. The size of 
each impression was proportional to the volume of 
output of the gland, and was therefore an index of 
activated sweat-gland function.*? The moulds were 
placed on microscope slides and analysed using compu- 
terized image processing (International Imaging Sys- 
tems). An image of the silastic mould was projected 
through a microscope, and processed using a software 
system that enhanced contrast (Fig. 1). In the silastic 
mould, skin lines appear as elevations and sweat droplets 
as indentations. During the analysis, all skin lines were 
filtered out. Once filtration was complete, sweat-droplet 
density per cm? and mean sweat-droplet size were 
calculated and the total area occupied by sweat droplets 
in the 1-cm? area was measured in pixels. Because it is a 
fixed function of volume, area of droplets was used as a 
proxy for sweat volume. The per cent difference between 
each patient and control was calculated for sweat- 
droplet density, sweat-droplet size, and total area occu- 
pied by sweat droplets. If the patient’s value was greater 
than the control's, the per cent difference was noted with 
a minus sign. 

Computerized analysis of sweat-droplet density corre- 


132 D.ELIEFF et al. 


lated well with manual counts performed by counting 
the number of sweat droplets in the moulds under the 
light microscope (R — 0:993). Reproducibility of compu- 
terized measurements was assessed on three separate 
occasions and the coefficient of variability was found to 
be less than 0:012 (data not shown). 


Statistical analysis 


Results from patients and controls were compared using 
Student's t-test for paired observations. One-way ANOVA 
of the per cent differences between patients and controls 
was used to compare the degree of dysfunction in the 
three groups of patients (patchy vs. totalis vs. universa- 
lis). This same method was also used to compare sweat- 
gland number and function in treated vs. untreated 
patients, and patients with concurrent illnesses vs. 
patients without concurrent disease. 


Results 


All patients completed testing at both the hand and foot 
sites except for two who experienced discomfort during 
the testing procedure. A 9-year-old female (Patient 12) 
with a well-known history of syncopal episodes asso- 
ciated with venopuncture and other medical procedures, 
experienced the same during the sweat-gland stimula- 
tion procedure. Data was only obtained from her hand 
site before testing had to be discontinued. A 5-vear-old 
female (Patient 7) stated she felt discomfort during 
testing of her foot site and objected to further testing on 
her hand. 

Values obtained for activated sweat-droplet density. 
mean sweat-droplet size, the total area occupied by 
sweat droplets in a 1 cm? area. and the difference 
between the patient and control for each of these values 
are shown in Table 2. The t-test analysis for paired 
observations demonstrated that patients with AA had 
significantly decreased sweat-droplet densities, mean 
sweat-droplet size, and total area occupied by sweat 
droplets in 1 cm? as compared to their respective controls 
(P — 0:001) (Table 3). The patients showed an average 
decrease in the number of activated sweat glands on 
their hand and foot sites of 42-5 and 38-79%. respect- 
ively. Sweat-gland function. as measured by mean 
sweat-droplet size, was also decreased in the AA patients 
as compared to the controls. The average decrease at the 
hand site was 41-6% and 37-9% at the foot site (Table 
3). No relationship between any of the sweat-gland 
parameters studied and disease extent. concurrent ill- 
ness, or treatment was found (Table 4). 





Figure 1. (a) Computerized image of a silastic mould on the video screen 
prior to filtration of skin-line artefact. (b) Same image after filtration. (c) 
Computerized image superimposed on direct image of silastic mould, 


Condensing the data in Table 2 by giving the mean 
and SD for each of the three alopecia types is not 
appropriate, because sweat-gland density appears to be 
related to age and body size. Although there is contro- 
versy over this topic. our patient population tended to 


Table 2. Comparison of sweat-gland number and function in patients vs. controls 
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Table 3. Mean per cent difference in patient/ 
control pairs and t-test analysis for paired 

















Sweat-droplet Mean sweat- Total area occupied 
density droplet size by sweat droplets observations 
(sweat droplets/cm?) (pixels) (pixels) 
Hand Foot Hand Foot Hand Foot 
Mean difference 97 72 5:1 5.7 4775:5 3561:6 
Standard error 212 15.8 1:24 1:06 682-4 345 7 
Mean per cent difference 42:5 38.7 41:6 37.9 106 6 810 
P-value «0:0005 «0-0005 «0-001 «0-0005  «0-0005  «0-0005 
Table 4. Results of one-way ANOVA, 
P-values comparing degree of sweat-gland dysfunction 
between patient groups 
Sweat-droplet Mean sweat- Total area occupied 
density droplet size by sweat droplets 
Groups compared Hand Foot Hand Foot Hand Foot 
Patchy vs totalis vs universalis 0:12 0:54 0 36 0-94 0-15 0-55 
Treated vs. untreated 0:40 0:74 0-70 0:93 0:51 0 54 
Concurrent disease vs. 0-69 0:49 050 0-81 0 43 0 45 


no concurrent disease 


show that the sweat-gland density was greater in 
children and decreased with age and body size. We 
selected controls who were sex-matched and within 5% 
of the patients' age, weight and height to eliminate these 
variables. Because of the large variation in patient age 
and body size it was necessary to present the results of 
paired testing for each patient and control rather than 
combining each group and calculating a mean and 
standard deviation. 


Discussion 


We have demonstrated a significant decrease in acti- 
vated sweat-gland number and function in patients with 
alopecia areata compared to matched controls. The 
degree of sweat-gland dysfunction was not related to the 
extent of AA, therapy or concurrent diseases. The 
dysfunction should be at the level of the sweat gland, the 
sudomotor axon or its ganglion, or be postganglionic. 
The eccrine sweat gland is a cutaneous appendage 
that plays a major role in thermoregulation. Its develop- 
ment begins during the third foetal month and is 
thought to be complete prior to birth with no new glands 
being added with age and growth. Children, with their 
smaller surface area would therefore be expected to have 
a greater density of sweat glands than adults.? However, 


a study by Jorgenson et al. did not support the expec- 
tation that newborns would have the greatest density of 
sweat glands, children the next greatest, and adults the 
least.) There is also controversy in the literature as 
regards the relationship between sweat-gland number 
and function, and sex and race.9107? 

The eccrine sweat gland is innervated by non- 
myelinated class C sympathetic postganglionic flbres.?? 
The princlpal neurotransmitter is acetylcholine, but 
adrenergic transmitters have been demonstrated to have 
minor activity.!*15 Sweat production can be stimulated 
by a-adrenergic, f-adrenergic, and cholinergic agonists, 
although the maximal secretory rate differs markedly 
between the three, with the ratio in humans being 
1:1:5, respectively.!$ Iontophoresis of the cholinergic 
agonist pilocarpine is believed to stimulate eccrine 
glands directly, thereby testing the postganglionic inner- 
vation in conjunction with the function of the sweat 
gland itself. Central nervous system and preganglionic 
influences are not known to affect test results obtained 
with pilocarpine stimulation.>!” Consequently, neuro- 
nal dysfunction proximal to the postganglionic struc- 
tures would be unlikely to explain the decrease in sweat- 
gland number and function shown in our study. 

Long-term studies may provide information as to 
whether sweat-gland function returns to normal after 


the alopecia areata process resolves, or whether abnor- 
malities of activated sweat-gland number and function 
persist regardless of the degree of hair loss. 
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Summary 


It has been reported that phenytoin induces gingival and connective tissue hyperplasia and may be of 


use in wound healing. In this study the effect of phenytoin on human epidermal keratinocytes and 
skin fibroblasts has been investigated in vitro. Cell cultures were exposed to increasing concentrations 
of phenytoin from 10^? to 1074 M in the presence of 1 and 10% serum supplemented medium. In 
addition the effect of phenytoin on epidermal cell migration (epiboly) has been investigated using 
organ culture of human skin. No stimulation of cell growth was observed, and only a mild toxicity 
affecting keratinocytes was seen at the highest concentrations. Similarly, no effect on epidermal cell 
migration in vitro was observed. The lack of a direct effect in vitro suggests that any in-vivo effect was 
not the result of interaction between phenytoin and keratinocytes or fibroblasts but possibly due to 
indirect modulation via other cell types, such as inflammatory or lymphoreticular cells. 


Phenytoin (sodium diphenylhydantoin), a well-known 
anticonvulsant, anti-arrythmic and antineuralgic drug, 
has been in clinical use for over 50 years. Its potential as 
a therapeutic agent in wound healing was suggested by 
Bodkin in 1945.! Subsequently Shapiro? and other 
workers?* demonstrated the apparent beneficial effects 
of phenytoin in the healing of periodontal disease. 
Studies with animal and human gingival fibroblasts and 
the apparent induction of gingival hyperplasia in epilep- 
tics have also indicated the positive effects of pheny- 
toin.” 

The drug's potential use in dermatology and cuta- 
neous wound healing has been emphasized by the 
apparently successful treatment of recessive dystrophic 
epidermolysis bullosa, a disorder with elevated levels of 
collagenase.!? Phenytoin also suppresses the synthesis 
and/or secretion of collagenase in human flbroblasts and 
skin explants.!9-1 

Evidence for the positive wound-healing effects of 
phenytoin has also been reported.!??? Initial assessment 
suggested that phenytoin applied to cutaneous ulcers, 
burns and other wound surfaces significantly decreased 
pain, wound exudate and bacterial contamination and 
accelerated wound healing. Histological examination of 
phenytoin-treated wounds showed evidence of increased 
numbers of fibroblasts, increased collagen content, 
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accelerated epidermal migration and angiogenesis. 
However, controlled in-vitro studies have not been 
performed, and the aim of the present study was to 
examine objectively the effect of phenytoin on cultured 
human skin fibroblasts and keratinocytes in vitro. The 
effect of the drug on epidermal cell migration was also 
studied under similar experimental conditions. 


Methods 
Fibroblasts and keratinocytes 


Human dermal fibroblast and epidermal keratinocyte 
cultures were established using previously described 
methods.!* Fibroblasts were obtained from dermal frag- 
ments derlved from the circumcised foreskin of a 5-year- 
old Caucasian male. Subpassage was performed at 
confluency and fourth-passage fibroblasts were used for 
the experiment. 

Human epidermal keratinocytes from the circumcised 
foreskin of another 5-year-old Caucasian male were 
grown in a mixture of DMEM: Ham's F12 (3:1) contain- 
ing 10% fetal calf serum, 0-4 ug/ml hydrocortisone, 5 
ug/ml insulin, 10 ng/ml cholera toxin, 5 ug/ml transfer- 
rin and 2x10-H M trilodothyronine (HK medium). 
During the first 10 days of primary culture the medium 
also contained penicillin (100 U/ml) and streptomycin 
(100 ug/ml). The cells were allowed to grow till 
confluency, with media changes every third day. 


Preparation of phenytoin 
Powdered phenytoin (sodium diphenylhydantoin, Parke 
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Davis and Co., batch No. 110-14420), was dissolved at 
room temperature in absolute alcohol to give a stock 
solution containing 25 mg/ml of the drug. The freshly 
prepared stock solution was then diluted in DMEM 
containing 10 or 1% serum to give a starting concentra- 
tion of 10~* M of phenytoin. This was then diluted with 
the appropriate media to give a range of concentrations 
of 1077-107? m for the experiments. The control 
solution containing only solvent, without phenytoin, 
contained the same amount of absolute alcohol as was 
present in the media containing 10^* M phenytoin. 


Effect of phenytoin on human skin fibroblast proliferation 


Fourth-passage fibroblasts were cultured in 26 x 36 mm 
rectangular plastic culture wells (LuxR) in DMEM with 
10% newborn calf serum (NBCS). Each well contained 
6 x 107* fibroblasts in 2 ml of media. After 24 h the 
media was removed and replaced with media containing 
phenytoin in concentrations of 107?-10^* m with 
control wells containing DMEM and 10% NBCS only or 
DMEM and 10% NBCS plus alcohol. 

An identical set of cultures was set up using DMEM 
with only 1% NBCS instead of 1095 NBCS to create a 
relatively compromised environment for the cells. 

After 48 h of incubation at 37°C in a 5% CO; 
humidified atmosphere, the cells were washed in Dulbec- 
co's salt solution (DSS) and fixed in situ with 10% 
phosphate-buffered formalin and then stained with 
0-196 crystal violet. After thorough washing with dis- 
tilled water the cells were air-dried and then the 
percentage-area fraction of the stained cells was assessed 
in each dish using a computerized image-analysis system 
(Optomax V). Six sets of experiments were performed 
using the same passage of fibroblasts under identical 
conditions. 


Effect of phenytoin on human epidermal keratinocyte 
proliferation 


At confluency, the primary keratinocyte cultures were 
treated with EDTA and trypsin and subsequently subcul- 
tured on to collagen-coated 35-mm-diameter plastic 
culture dishes (Nunclon R). Initially, 2 ml of HK 
medium, containing 3:5 x 10? cells, was put into each 
dish and left to incubate for 24 h. The media was then 
removed and HK medium containing phenytoin in 
concentrations of 10~?-10~* M was added, with similar 
controls to those used in the fibroblast experiments. In 
our pilot studies it was found that the keratinocytes were 
more sensitive to the alcohol vehicle than the fibroblasts. 
To eliminate spurious inhibition of proliferation in the 


media containing more alcohol, the alcohol concentra- 
tion was standardized in all the sets to be equivalent to 
the amount present in the media containing 10^? Mm 
phenytoin. 

Again, two sets of experiments were set up, one using 
HK medium with 10% fetal calf serum (FCS) and the 
other with medium containing 1% FCS. The cultures 
were then incubated for a further 5 days and on the sixth 
day the cells were washed in DSS, fixed in situ with 10% 
buffered formalin and stained with O- 196 crystal violet in 
the same way as described for the fibroblast cultures. The 
percentage-area fraction ofthe stained colonies was then 
assessed using the image-analysis method described 
earlier. The experiments were all performed in triplicate 
using the same strain of keratinocytes. 


Effect of phenytoin on epidermal cell migration (epiboly) 


The effect of phenytoin on epidermal cell migration was 
studied using human skin explants derived from three 
normal Caucasian adults. These explants were from 
thigh skin of a 44-year-old male (epiboly I), abdominal 
skin of a 39-year-old male (epiboly II), and breast skin of 
a 58-year-old female (epiboly III). The samples were all 
obtained from discarded surgical specimens of normal 
skin. 

In each experiment, as much of the dermis as possible 
was trimmed off and the skin cut as atraumatically as 
possible into 2-mm-square pieces. These were washed 
several times in DSS and then placed in 5-cm-diameter 
plastic culture dishes containing DMEM with either 10% 
FCS or 1% FCS, and phenytoin was added in concentra- 
tions of 10~°-10~4 m as described earlier. In addition, 
100 U/ml of penicillin and 100 ug/ml of streptomycin 
were added to each dish. 

Between 10 and 20 explants were put into each dish 
and left to incubate at 37°C in a 5% CO; humidified 
atmosphere for 48 h. The explants were then washed in 
DSS and fixed in 10% buffered formalin, paraffin- 
blocked, sectioned and stained with haematoxylin and 
eosin. 

The degree of epiboly, i.e. the migration of epidermal 
cells beyond the severed edges of the epidermis, was 
assessed in terms of the area of the migrating sheets 
using a computerized image analysis system (Optomax 
V). 


Results 
Effect of phenytoin on skin fibroblast proliferation 


Exposure of cultured human skin fibroblasts to varying 
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Percentage area fraction 





Contro! Alcohol 10-9 1078 1077 108 1079 1074 
Concentration of Phenytoin (M) 


Figure 1. The effect of phenytoin on human skin fibroblast proliferation 
in medium containing 10% newborn calf serum (0) or 1% newborn 
calf serum (O). Results are expressed as percentage-area fraction of 
dish covered by cells. 
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Control Alcohoi 10-9 10-8 10-7 10-6 10-75 10% 
Concentration of Phenytoin (M) 


Figure 2. The effect of phenytoin on human epidermal keratinocyte 
proliferation in medium containing 10% fetal calf serum (6) or 1% fetal 
calf serum (O). Results are expressed as percentage-area fraction of 
dish covered by cells. 


concentrations of phenytoin did not result in any 
significant stimulation of growth in medium with elther 
10% or 1% NBCS (Fig. 1). 


Effect of phenytoin on human epidermal keratinocyte 
proliferation 


The effect of phenytoin on the human keratinocyte 
cultures is shown in Figure 2. Once again, no significant 
stimulation of proliferation was noted. However, there 
was a mild but definite toxic effect noted in both sets of 
media conditions (le. 10% FCS and 1% FCS) with a 
phenytoin concentration of 1074 M. 


Table 1. Effect of phenytoin on percentage area of control of epiboly 
(10% FCS) 


Percentage area of control 





Phenytoin 
concentration Thigh/M/44 Abdomen/M/39 Breast/F/58 





(m) Bpiboly I Epiboly II Epiboly II Average 
Alcohol 80:3 126:8 103 1 103-4 
107?M 169-2 131:8 87:0 129:3 
1078 m 141-2 171.0 62:3 124.8 
1077 m 154-5 119-2 82:3 118-7 
1076 m 190 0 181:5 105:3 158-9 
107-5 Mm 192-4 120-9 1078 140-4 
1074 m 144-3 96:7 87-2 109-4 


Effect of phenytoin on epidermal cell migration (epiboly) 


The epiboly phenomenon was studied in three types of 
normal adult human skin: thigh skin (epiboly I), 
abdominal skin (epiboly IT) and breast skin (epiboly III). 
The result of the experiments using 10% FCS are shown 
in Table 1, where the average areas of the migrating 
limbs are expressed as a percentage of the control 
containing only media and serum. In the more optimal 
medium containing 1096 FCS there was an apparent 
stimulation of epiboly, particularly at a concentration of 
phenytoin at 1075 M, when the average percentages of 
all three sets of experiments were assessed. However, 
one-way analysis of variance between the values in the 
different groups failed to give a statistically signiflcant 
result. Similar results were obtained with the 196 FCS 
experiments (results not shown). 


Discussion 


The suggestion that topical phenytoin may be of value in 
treating cutaneous wounds !s attractive as it would 
mean the ready availability of a well-known, Inexpen- 
sive and easily applied drug for problems which incur a 
great deal of time, expense and suffering for patients. 
Initial investigations in vitro were conducted with 
gingival fibroblasts and connective tissue. Later studies 
with cutaneous fibroblasts gave apparently contradic- 
tory results. Thus it was shown that a biphasic response 
existed, with stimulation of growth occurring in the first 
3 h of exposure followed by inhibition with further 
exposure to the drug.'^! In contrast, no effect on 
collagen lattice contraction by flbroblasts, a model of 
skin wound contraction, could be demonstrated.!5 
Studies on human gingival flbroblasts suggested that the 


EFFECT OF PHENYTOIN ON WOUND-HEALING MODELS 139 


effect of the drug occurred only in certain groups of 
genetically predetermined and stable subpopulations of 
phenytoin-sensitive resident gingival fibroblasts.’ 

In our study there was no effect on dermal fibroblast 
proliferation after 48 h of incubation with phenytoin. 
Similarly there was no significant stimulation of kerati- 
nocyte growth, although there was a mild cytotoxic 
effect seen at the highest concentration of phenytoin that 
was tested, i.e. 1074 M. No effect was seen in the in-vitro 
model of wound healing using explants of whole skin. 

The range of concentrations tested in vitro cover the 
serum phenytoin concentrations normally seen in 
patients (3-5x 10^? M).!^ When applied topically, 
higher concentrations may be achieved. However, the 
evidence from keratinocytes suggests that if concentra- 
tions higher than 10^* M were reached, a cytotoxic 
rather than a stimulatory effect occurred. Although only 
a limited number of cell lines have been examined, the 
negative findings over a wide range of concentrations in 
three separate systems and different serum concentra- 
tions strongly suggest that phenytoin does not have 
stimulatory properties. 

It could be postulated that phenytoin might be acting 
indirectly in vivo on keratinocytes and fibroblasts via 
stimulation of inflammatory cell cytokine production. 
This would explain the lack of a direct effect of the drug 
in the 'isolated' in-vitro cell-culture systems examined in 
our study. This postulated mode of action would also 
help to explain the drug's apparent antibacterial effect 
when topically applied in vivo but not in vitro.' Pheny- 
toin acts on cation transport across membranes and has 
been shown to increase intracellular potassium and 
block sodium and calcium influx under various condi- 
tions." Much of cytokine and growth-factor activity is 
dependent on changes in intracellular cation levels, 
particularly of calcium, Further support for this hypoth- 
esis is the occurrence of gingival hyperplasia in some 
patients taking the calcium-channel block Nifedipine.!* 

Even previously observed direct beneficial effects on 
matrix contents and collagen production by cultured 
fibroblasts have been mainly noted in fibroblasts which 
have been derived from inflamed gingival tissues, sug- 
gesting that some kind of priming of these cells and the 
matrix components has occurred under the influence of 
chronic inflammation. The erratic responses seen in 
various studies have led to the suggestion that the 
peculiar behaviour of these cells in culture may be a 
reflection of the state of health or disease in the tissue of 
origin.* This may explain the lack of response in the 


fibroblast and keratinocyte experiments, as these cells 
were derived from healthy juvenile foreskins. 

In conclusion, the lack of any consistent effect of 
phenytoin found in these in-vitro studies raises further 
doubts as to whether this compound has any substantial 
effect on the wound-healing process. 
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Basic physiological characteristics were examined in the uninvolved skin of 39 patients with hand 
eczema and in 39 healthy controls. Susceptibility to sodium lauryl sulphate (SLS)-induced irritant 
dermatitis was evaluated by the application of a single 24-h SLS patch test to the upper arm. 
Transepidermal water loss (TEWL) was measured by an evaportmeter, skin thickness by ultrasound 
A-scan, blood flow by laser-Doppler flowmetry and skin colour by a chroma meter using the L*a*b* 
system of the Commission Internationale de l'Éclairage (CIE). No difference in basal TEWL values was 
found between patients and controls. A decreased skin thickness was found in those with hand eczema 
as compared to the controls. The hand eczema patients had signiflcantly increased L* and decreased 
b*-values compared to controls, indicating a more 'fair' skin. Susceptibility to SLS was increased only 
in patients with acute eczema, indicating that the presence of an active eczema increases the reactivity 


to irritants of distant uninvolved skin. 


The susceptibility of the skin of patients with hand 
eczema to irritant chemicals was studied extensively by 
Bjernberg! who found no increase in skin reactivity to 
primary irritants. Several factors have been suggested as 
predictors of sensitive skin. Atopic dermatitis has been 
proven to be of major importance in the development of 
irritant contact dermatitis? but basic physiological 
characteristics such as an impaired barrier function of 
the stratum corneum, > fair skin? and the number of cell 
layers in the stratum corneum® have also been suggested 
as risk factors. 

The aims of this study, using non-invasive measuring 
methods, were to assess the presence of some of these risk 
factors and to examine the response to an irritant 
stimulus in patients with hand eczema compared to 
matched controls. 


Methods 
Subjects 


Thirty-nine patients with hand eczema (eight males and 
31 females; median age 31 years, range 21—45 years) 
were included in the study. The patients were recruited 
from the out-patient dermatological clinic, Rigshospita- 
let, Copenhagen (n 32), and from a private skin clinic 
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in Copenhagen (n- 7). Patients with eczema in areas 
other than the hand or with another major skin disease 
were excluded from the study. Patients on systemic 
medications or having light therapy were also excluded, 
although those having treatment of the hands with 
topical steroids or tar were Included. Duration of eczema 
was calculated from the first appearance of the disease, 
irrespective of intervening periods of healing. None had 
had the disease for less than 3 months, six patients had 
suffered from hand eczema from 3-6 months and 16 
patients for more than 5 years. The patients were 
classifled as having (i) current active eczema (presence of 
vesicles and erythema), (ii) current chronic eczema 
(presence of hyperkeratosis and desquamation, no vesi- 
cles and no marked erythema) or (lii) healed hand 
eczema (no eczema leslons for at least 3 months). Using 
the diagnostic criteria of Hanifin and Rajka,’ patients 
were also classified according to whether or not they had 
a past history of atopic dermatitis. None of the patients in 
adulthood had manifestations of atopic dermatitis apart 
from hand eczema. Patients were patch tested using the 
standard series of the ICDRG (International Contact 
Dermatitis Research Group) and additional tests, and 
positive allergic reactions were found in 17 pattents. One 
subject did not want to be patch-tested. 

Thirty-nine age- and sex-matched healthy subjects 
with no history of atopic dermatitis or other skin diseases 
served as controls (median age 30 years, range 21-45 
years). None had used a solarium. The study was carried 
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out in the period December-April, and each patient and 
their matched control were examined within 4 weeks of 
each other. Females were not tested prior to or during 
the menstrual phase (from day 25 until day 5 in the 
menstrual period).® 

Informed consent was obtained from all participants, 
and the study was approved by the local ethical 
committee. 


Test procedure 


The flexor side of the upper arm was chosen as the test 
region. Closed patch tests with 60 yl of aqueous 
solutions of 0-595 SLS (SLS Sigma, 99% purity) on filter 
discs were applied using large Finn chambers? on 
Scanpore? tape. Adjacent normal skin served as the 
control. The test chambers were removed after 24 h, and 
the test reactions evaluated 1 h later. 

The reactions were evaluated by visual scoring 
according to the following scale: O, no reaction: 5. slight 
or very weak erythema; 1, weak erythema, possible 
slight infiltration; 2, marked erythema, infiltration, 
possible vesicles and crusting; 3, pronounced erythema, 
infiltration, possible vesicles, bullae, pustules and/or 
pronounced crusting. 

The following non-invasive bioengineering methods 
were used to measure basic physiological parameters 
(prevalues) and to quantify the skin response to SLS 
(measurements performed 1 h after removal of patch 
tests). 


Transepidermal water loss (TEWL) 


TEWL was measured using the Evaporimeter (Servo 
Med? EP1, Stockholm, Sweden)? A boundary layer 
develops around the skin in which a water vapour 
gradient exists between the skin surface and ambient air. 
The sensors of the Evaporimeter (pairs of hygro-sensors 
and thermistors), mounted in the open chamber of the 
probe, determine the water vapour pressure gradient of 
this boundary layer in order to quantify the diffusion of 
water through the skin, i.e. the TEWL. The probe was 
hand-held using an insulating glove to avoid heating of 
the probe. Values were displayed on a pen-recorder and 
the mean value during the period 30-45 s after 
application of the probe on to the skin was read. A 
protection cover (no. 2107, supplied with the Evapori- 
meter) was used and all measurements performed inside 
an incubator to avoid convection of air, according to the 


guidelines of the Standardization Group of the European 
Society of Contact Dermatitis. '? 


Skin thickness 


This was measured by a 20-MHz A-mode-pulsed-ultra- 
sound scanner (Dermascan A®, Cortex Technology, 
Hadsund, Denmark).'!!? By measuring the distance 
between the acoustic echoes from the stratum corneum 
and from the dermis/subcutis interface, respectively, the 
thickness of the epidermis and dermis together was 
measured. For calculation of the skin thickness an 
acoustic velocity of 1580 m/s was used. 


Superficial blood flow 


This was measured by a laser-Doppler flowmeter (Perif- 
lux Pf2B8, Perimed, Stockholm, Sweden), the operating 
principles for which were described by Tenland.’? The 
instrument was adjusted to a bandwith of 20 Hz-12 kHz 
and again at 10 kHz. To keep the probe stable during 
measurements a 2:5 (w)x 10 (1)x 1:5 cm (h) plastic 
block with a hole for the probe and velcro straps for 
fastening around the arm was used. This kept the probe 
immovable during measurements, without the use of 
adhesive tape. 


Skin colour 


This was measured by a Minnolta Chroma Meter CR- 
200 (Osaka, Japan). The skin surface colour is quantified 
using the standard tristimulus system recommended by 
CIE (Commission Internationale de l'Éclairage).!* The 
colour is expressed in a three-dimensional coordinate 
system. Luminance (L*) expresses the brightness (inte- 
grated reflection of light from the surface) ranging from 
total black (low values) to pure white (high values). a* 
and b* are the two colour coordinates: a* represents the 
colour range from green (—) to red (+), and b* the 
colour range from blue (—) to yellow (+). The satu- 
ration of the colour L*a*b* system is calculated as 
Chroma C= Ni a*? - b*?, and the difference in total colour 
is calculated as AE=,/Aa*? + Ab" + AL. Changes in 
a*-values were found to be useful for the assessment of 
patch-test reactions *'? and for the response of skin to 
UVB.!* Measurement of the integrated reflection of light 
has been used successfully to quantify blanching,'? and 
for the assessment of constitutional skin colour."? The 
purpose of the Minolta Colorimeter is to register colour 
asitis perceived by the human eye, and the true colour of 
the skin is an admixture of the a*, b* and L* values. 
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All visual scorings and instrumental recordings were 
performed by the author. Disturbances in the laboratory 
were kept to a minimum during measurements. The 
relative humidity varied between 30 and 45%, and the 
room temperature was kept at 20-22?C. The skin 
temperature during measurements was in all instances 
within the range 29-31?C, measured on skin in the test 
region. Skin temperature measurements were performed 
using a skin thermometer with a hand held thermo- 
couple probe, Comarck 20019 (Comarck Electronics, 
Rustington, U.K.). 

Measurements were expressed as the mean value of 
two recordings (evaportmetry and colorimetry) or three 
recordings (laser-Doppler flowmetry and ultrasound). 
The variation found during quantification of irritant 
patch-test reactions by non-invasive methods and the 
comparisons between methods have previously been 
reported, 1721 


Statistics 

Wilcoxon's test for unpaired samples was used for 
comparison between groups. Two-way as well as one- 
way analysis of variance was used to examine the 
varlation within the hand-eczema group; for analysis of 
'visual scoring', data were rank transformed. Spear- 
man’s test was used for correlation studies. 


Results 


The median values for basic physiological characteristics 
for eczema patients and for controls are given in Table 1. 
Significantly thinner skin was found in patients with 
hand eczema than in their matched controls. With 
respect to skin colour as measured by the chroma meter, 


significantly increased L*-values and significantly de- 
creased b*-values were found in hand eczema patients as 
compared to controls. No significant difference in 
chroma (C) was found between the groups (P>0-05, 
data not shown). No significant differences between the 
two groups were found for basal TEWL or basal blood 
flow (P>0-05). 

The results of exposure of the skin to SLS in patients 
with hand eczema and controls are shown in Table 2. 
The response was significantly more pronounced in 
patients with hand eczema than controls as evaluated by 
visual scoring, measurement of TEWL, and measure- 
ment of the increase in skin thickness, while measure- 
ment of blood flow showed no significant differences 
between the two groups. No significant difference in 
change of skin colour was found between patients and 
controls, either when comparing light reflection or 
colour coordinates (L*a*b*, Table 2), or when comparing 
the chroma (C) or total colour difference (AE) for the two 
groups, respectively (P>0-05, data not shown). The 
median values of visual scoring, TEWL, increase in skin 
thickness, blood flow and skin colour after exposure to 
SLS, in hand eczema patients grouped according to 
current state of eczema are shown in Table 3, as are the 
numbers of patients with presence/absence of a past 
history of atopic dermatitis. By two-way analysis of 
variance it was found that classification according to 
atopy had no significant effect for either basic physiologi- 
cal parameters or for values obtained after exposure to 
SLS (P> 0-05), whereas there was a statistically signifi- 
cant variation according to the current state of eczema 
for values obtained after exposure to SLS (P<0-05). 
Because no variation related to a past history of atopic 
dermatitis was found, variation related to the current 
state of eczema was examined by a one-way analysis of 


Table 1. Basic physiological charactenstics of 





Hand eczema Controls eczema patients and controls 
(n 39) (n—39) P 

Basal TEWL (g/m?h) 5:4 (4-2-6:1)t 5 0 (4-5-5-6) NS 
Basal skin thickness (mm) 0:92 (0-86-0-97) 0-97 (0-92-1-02) <0 005 
Basal blood flow (a.u.) 7 (5-9) 6 (5-8) NS 
Skin colour 

L* 66:3 (64:5-67:8) 64:3 (61:8-66:1) «0:01 

a* 5:2 (4-0-66) 5-7 (5-2-7-4) NS 

b* 12-8 (11-1-14-4) 14:4 (12-6-16:4) «0:05 


f Median values and 25/75 percentiles for the basic physiological parameters. P-values for 
differences between patients and controls are calculated by Wilcoxon's test for unpaired samples. 


NS indicates P> 0-05. 


Table 2. Skin response to SLS 


Table 3. Skin reactivity to SLS in patents 
with acute, chronic and healed hand eczema 
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‘ Hand eczema Controls 
(n= 39) (n= 39) P 
Visual sconng 1 G-2)t 1-1) «0 05 
A TEWL (g/m?h) 12:3 (8:5-16-5) 8-8 (7-1-12:5) «0:05 
A Skin thickness (mm) 0 30 (0:19-0:41) 0-22 (0:16-0:26) «0:05 
A Blood flow (a.u.) 15 (5-29) 7 (3-25) NS 
Slan colour ‘ 
AL* —1:4 (—2:9-—0-1) —1-5 (—2-6-—0 33) NS 
A a* 2:7 (1:5-5-3) 3:3 (0- 84-4) s NS 
Ab* ` 0:4 (—0-5-0-87) 0-3 (—0-6-1-16) NS 


t Median values and25/ 75 percentiles for values obtained after exposure to SLS. A indicates delta 
values calculated as value obtained from SLS-exposed skin — basal value. P-values for differences 
between patients and controls are calculated by Wilcoxon's test for unpaired samples. NS indicates 
P»0-05. ' 


| 


1 
i 
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Acute Chronic Healed 
| (n=16) (n=14) {n=9) P 

Atopy/non atopy (n) 4/12 5/9 1/8 
Visual scoring 2^ (2-3) t1) 1 4-1) «0:01 
SLS-TEWL (g/m?h) | 23:0'*(17-2-29.7) 14-2(11.9-17.7) 15:5(11-5-21-2) «001 
A Skin thickness (mm) 0 51* (0-34-0-68) 0:22 (0-15-0:27) 0-25(0:19-0:33) «0-01 
Blood flow (a.u.) | 38™ (15-110) 17 (9-24) 13 (9-20) «0 01 
Skin colour 

L* 63 3 (62-2-65-4) 64-6 (61:5-66-9) 63-6 (62:7-66-4) NS 

a* 10-3* (9.3-11-8) 7-3 (4-9-9-7) 6:3 (6 2-7-2) «001 


b* | 12-2 (10-7-14 4) 12-8 (10-0-15-0) 14 6 (12-7-16-9) NS 


{ 
+ Median values and 25/75 percentiles for values obtained after exposure to SLS. The P-value 
indicates the presence of a variation between the groups when examined by a one-way analysis of 
variance. The number: of patients with presence/absence of a past history of atopic dermatitis ts 
given in the first line. * Statistically significant when compared to normal controls (*=P<0-05, 
* =P<0-005). 


variance (Table 3). Median values were higher in the 
group with acute eczema than in the group with 
chronic/healed eczema. Comparing patients with acute 
eczema (n= 16) to controls, a significant difference was 
found in skin susceptibility to SLS as assessed by visual 
scoring, measurement of TEWL, increase in skin thick- 
ness and blood flow (P «0-005). With respect to skin 
colour, patients with acute eczema had increased a* 
colour coordinate values as compared to controls 
(P « 0:05), while no difference in b*- or L*-values was 
found (P 0-05). No significant difference in chroma (C) 


was found between patients with acute eczema and 
controls (P7 0-05, data not shown). A comparison of 
patients with chronic (n= 14) or healed (n— 9) eczema 
with controls showed no difference in skin susceptibility 
to SLS (P 0:05). 

The correlation between basal TEWL and TEWL after 
exposure to SLS for patients with eczema as well as 
controls is shown in Figure 1 (R=0-79 and 0:73, 
respectively, P< 0-0005). The correlation between basal 
TEWL and A TEWL was R — 0-73 and 0-61 for patients 
and controls, respectively. 
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Figure 1. Correlation between basal TEWL 
(g/m? h)and TEWL after exposure to SLS 
(g/m? h) for patients with (8) hand eczema 
'and (b) controls. The Spearman coefficient of 





No significant differences were found between patients 
with and without relevant reactions to allergic patch 
tests, for any of the measured parameters (P>0-05). 


Discussion 

Basal TEWL was not significantly increased in patients 
with hand eczema as compared to controls. This obser- 
vation together with an earlier report on patients with 
irritant contact dermatitis?? demonstrates that a genera- 
lized defect in the skin barrier is not present in patients 
with hand eczema. Basal TEWL as a predictor of skin 
susceptibility to irritants has been previously reported, ?* 
although this remains controversial.??* A positive 
correlation between basal TEWL and SLS-TEWL as well 
as basal TEWL and A TEWL was confirmed in this study. 
However, basal TEWL values obtatned from the arm do 
not necessarily reflect the susceptibility of the skin of the 
hands. 

Although higher basal TEWL values for patients with 
atopic dermatitis than for non-atopics have been 
reported,??25 in this study no variation in basal TEWL 
related to presence/absence of a past history of atopic 
dermatitis was found. Also, as expected from the basal 
TEWL values, no increased responsiveness to SLS among 
patients with a past history of atopic dermatitis was 
found. Patients included in this study with a past history 
of atopic dermatitis had had no manifestation of the 
disease since childhood, apart from hand eczema, which 
may explain the difference between the present results 
and earlier reports. The normal level of basal TEWL 
found in these patients brings into question the concept 
of a constitutional defect of the barrier functlon in 
patients with atopic dermatitis, and indicates an associ- 
ation between basal TEWL and the (sub)clinical activity 
of the disease. 


correlation was R=0 79 (P<0-0005) and 
R=0:73 (P«0-0005), respectively. 


Increased basal TEWL measurements in the unin- 
volved skin of patients with acute dermatitis have been 
reported.?6 This was not confirmed statistically in the 
present study, although there was a trend toward higher 
values for basal TEWL in patients with acute eczema as 
compared to controls (P — 0-06). 

The basal skin thickness was found to be significantly 
less in patients with hand eczema than in their matched 
controls, with no significant correlation with a history of 
atopy or the current state of eczema. This new finding 
may possibly reflect a generalized structural anomaly in 
the skin of patients with hand eczema. The thickness of 
the stratum corneum was earlier found to be of impor- 
tance in the pathophysiology of sensitive skin. When 
skin thickness is quantifled by ultrasound A-scan the 
measurement includes the epidermis together with the 
dermis. The stratum corneum thus represents only a 
small fraction of the total measurement and a small 
variation in the numbers of stratum corneum cell layers 
is beyond the detection limit of the method. Treatment 
with topical steroids, known to induce dermal thin- 
ning,?” was allowed in this study in patients with acute 
and chronic eczema. All patients were or had been using 
topical steroids, but on the hands only. It is theoretically 
possible that treatment with topical steroids on the 
hands will influence skin thickness on the upper arm, 
and explain the decreased skin thickness in the group 
with hand eczema, but further studies are necessary. 

Fair-skinned subjects were reported to be more sus- 
ceptible to irritants than dark-complexioned subjects, 
and the determination of the minimum erythema dose 
(MED) was found to be useful for prediction of susceptibi- 
lity to irritants." In the present study the hand eczema 
group showed increased brightness of the skin surface 
(L") and decreased b* colour coordinates as measured on 
normal skin, compared to controls. This indicates that 
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the group was more 'fair-skinned' than the control 
group. because it has been demonstrated that tanning of 
the skin leads to a decrease in L*-values and increase in 
b*-values.'® b*-values were found to be even more 
suitable than L*-values for assessment of tanning. but 
this conclusion may have resulted from the presence of 
erythema leading to changes in the L*-values.'* Recently 
the integrated reflection of light from the skin surface 
was found to be a good predictor for the dose-response 
measurements of UV-induced erythema and pigmen- 
tation. However, the light reflection from the skin 
surface (L*) is a complex factor influenced by chromo- 
phores in the skin (melanin, haemoglobin, bilirubin, 
carotene), but also by factors which change the skin 
surface reflectiveness such as skin dryness or roughness 
and possibly sebum excretion. Also, structural differ- 
ences in the epidermis and dermis will influence the 
penetration, scattering and reflection of the light, and 
thus influence the L*-value.?^* A more accurate determi- 
nation of skin colour could perhaps be obtained using an 
instrument based on the principles of Farr and Diffey.?? 

The hand eczema group was found to be more 
susceptible to SLS than their matched controls (Table 2). 
The analysis of variance showed that the increased skin 
susceptibility of uninvolved skin to SLS varied signifi- 
cantly within the hand eczema group, being consistently 
higher in those patients with acute eczema (Table 3). 
This agrees with previous reports that the presence of 
even a localized eczema may cause an increased suscep- 
tibility to at least some irritants.' When comparing skin 
reactivity to SLS in patients with chronic or healed 
eczema with controls, no enhanced reactivity was 
found, and a generalized increase in the susceptibility of 
the skin to SLS in patients with hand eczema could not be 
demonstrated. Because no significant variation in basal 
TEWL was found, the increased reactivity to SLS in 
patients with acute eczema is more likely to be due to a 
generally enhanced inflammatory reactivity of the skin 
than to an impaired barrier function. 
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Fifteen patients, eight with burn or scald wounds and seven with split-thickness donor sites, were 
treated with cultured epithelial allografts. Skin was obtained from HIV-negative donors undergoing 
circumcision and sheets of epithelium were cultured using the 3T3 feeder method. Multiple post- 
operative biopsies were performed at various time intervals and stained with a panel of monoclonal 
antibodies against cytokeratins, involucrin, transferrin receptor and epidermal growth factor 
receptor. Fresh cultured epithelial sheets, normal skin, standard treated donor sites and burns treated 
with autografts were also studied. Cytokeratin-10 expression was not observed at treated sites until 4 
weeks post-grafting, when normal suprabasal levels were observed. Cytokeratins 13 and 16. usually 
observed in highly proliferative states such as psoriasis, were observed in epithelial-treated sites for up 
to 6 months. Other proliferation markers such as Ki67 and transferrin receptor were only expressed 
2-3 weeks post-operatively. Involucrin, a marker of keratinocyte terminal differentiation, was 
expressed throughout newly formed epidermis until 15 weeks, when the normal pattern of granular 
expression was observed. These results indicate that although the cultured 'allograft' does not survive, 


it may modulate the proliferation and differentiation of spontaneously regenerating epithelium. 


Cultured epithelial allografts (keratinocyte allografts) 
have been used in the successful treatment of burns and 
other wounds such as ulcers in a number of centres. ? It 
has recently been shown that the allograft does not 
survive, but is replaced by host epithelial cells possibly 
derived from dermal remnants.* Although the kerati- 
nocyte allograft may promote more rapid wound heal- 
ing,” little is known about the antigenic characterization 
of the newly epithelialized area. 

Cytokeratins are a complex group of 20 polypeptides 
that form intermediate filaments in human epithelial 
cells.? The cytokeratin profile of keratinocytes is closely 
related to differentiation and may be used to evaluate the 
clinical origin and state of the cell. Cytokeratins 1 and 
10, that are characteristic of keratinizing tissues, are 
observed in the suprabasal layers while the proliferating 
basal keratinocytes express cytokeratins 5 and 14.’ The 
cytokeratin pattern may also be modulated by environ- 
mental conditions and disease.? The aim of this study 
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was to examine the effect of the keratinocyte allograft on 
the newly formed epidermis using a panel of monoclonal 
antibodies against cytokeratins and other proliferation 
and differentiation markers. 


Methods 
Patients 


Six adults (age range 19-68 years) and two children 
(aged 2 and 7 years) were treated for partial thickness 
burn injuries and seven patients (age range 36-78 
years) for donor site defects, at a site where a superficial 
split-skin graft had been taken. Split skin meshed 
autografts were applied as well as cultured epithelium to 
burn injuries. 


Keratinocyte culture 


Allogeneic keratinocytes were grown from paediatric 
foreskins from HIV-negative donors, using a modifica- 
tion of previously published methods.?? Briefly, after 
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Table 1. Details of blopsies 





Day of 
post-transplantation blopsy 
Wound + treatment (number taken) 
Adult partial thickness burn— 14(2  Á26(3) 280(2) 
epithelial allograft 49(3  65(1) 73(2) 
100(2) 180(1) 360(1) 
Child partial thickness burn— 8(1 14() 238(1 40(1) 
epithelial allograft 
Adult partial thickness burn— 140) 28(1) 65(1) 73(1) 
marked split-skin graft 100(1) 180(1) 360(1) 
14(2  28(2 44(2) 50(3) 
Donor site—epithelial allograft 90(2) 180(2) 360(2) 
Donor site—standard treatment 14(2 28(2)  44(2 50(3) 
90(2) 180(2) 360(2) 


overnight incubation in 0:25% dispase (Boehringer, 
Mannheim, Germany) the epidermis was peeled from the 
dermis and trypinized at 37?C to obtain a single cell 
suspension, which was plated on to irradiated 3T3 
fibroblasts. Keratinocyte sheets for grafting were taken 
at the second passage. 


Surgical application and treatment 


Partial thickness burns were treated by the dermabra- 
sion method of Holmes and Rayner.!! The burn was 
treated by exposure or dressings until the fourteenth day 
post-injury, when areas of deep dermal burns were 
lightly dermabraded until punctate bleeding occurred. 
The epithelial sheet was placed basal side down to cover 
the dermabraded areas and secured in place with staples. 
The wound was covered with petroleum gauze, cotton 
wool and crepe bandages, which were changed after 10 
days and thereafter every 5 days. At donor split-skin 
autograft sites, epithelial sheets were placed directly on 
to the sites and secured as above. Control areas were 
treated with petroleum gauze and dressings alone which 
were changed after 1 week. Punch biopsies (4 mm) were 
taken from the centre of allografted and control sites 
such as meshed split-thickness skin graft sites covered 
with meshed autograft, standard-treated donor sites and 
healthy skin at various time intervals (Table 1). Early 
biopsies up to 14 days post-grafting were taken from 
healing areas, whereas all later biopsies were taken from 
healed areas. 


Immunohistochemistry 


Biopsies were snap frozen and 5-7 um cryostat sections 


were mounted on to gelatin-coated slides, acetone fixed 
for 20 min and stained by the unlabelled peroxidase 
antiperoxidase (PAP) method. The sources, specificities 
and dilutions ofthe primary layer monoclonal antibodies 
(MAb) are shown in Table 2. The MAbs were applied to 
air-dried sections for 60 min at room temperature. 
Controls included the replacement of primary antibody 
with TBS or normal mouse immunoglobulin. After 
washing these were incubated with rabbit anti-mouse Ig 
(Dakopatts 1:20) in 20% normal human AB serum for 
30 min, followed by a 30-min incubation with 1/100 
dilution of PAP complex (Dakopatts). The bound peroxi- 
dase was visualized using the diaminobenzidine/H20; 
reaction. Sections were counterstained in Harris haema- 
toxylin, dehydrated and mounted in DPX. The intensity 
of staining was assessed and graded on a scale from 0 to 
+ +. The control slides were uniformly negative. 


Results 
Clinical assessment 


In this study all epithelial sheets were placed on a clean 
dermal-bed surface that had a regular honeycomb 
appearance of a white background with small red dots. 
When first observed at 10 days there were no signs of 
rejection (erythema or blistering) and the surface 
appeared smooth, translucent and moist, with the 
allograft being sloughed off. At this stage epithelializa- 
tion was observed to occur from the edges and epithelial 
islands within the site; full epithelialization occurred 
between 14 and 21 days. A study using ABO typing 
and sex-mismatch Y probe techniques showed that 
healed areas consisted of donor keratinocytes alone 
(W.Kaawash, personal observation) which agrees with 
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Table 2. Monoclonal antibody panel 
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Antibody | Isotype Specificity Source 
RPN1160 ` IgG2b Cytokeratin 18 Amersham 
RPN 1162 IgGl Cytokeratin 7 Amersham 
RPN 1164 IgG] Type II cytokeratins Amersham 
RPN 1165 IgG2b Cytokeratin 19 Amersham 
RPN 1166 IgGl Cytokeratin 8 Amersham 
K 8.12 IgGl Cytokeratin 13, 16 Sigma 
K 8.13 i IgG2a Cytokeratin Range Sigma 
K 8.60 : IgG1 Cytokeratin 10, 11 Sigma 
Ks 13.1 | IgG1 Cytokeratin 13 Cymbus Blosclence 
CAM 5.2 i IgG2a Cytokeratin 8, 18, 19 Becton Dickinson 
34 BE12 i IgGl Cytokeratin 5, 10, 11 Dr A.Gown* 
GB5 i IgGi Strata granulosum spinosum + Seralab 
| germinatum 
GB6 : IgM Basal keratinocytes Seralab 
Ber T9 i IgG1 Transferrin receptor Dakopatts 
Ki67 IgG1 Proliferatmg cell Dakopatts 
EGF-r IgG2b Epidermal growth factor receptor Amersham 
Vim 13.2 IgM Vimentin Serotec 
Involucnn (polyclonal) IgM Involucrin Dr F.Wattt 


* Department of Pathology, University of Washington. 
t ICRF, Lincoln's Inn Fields, London. 


previous reports.*? Donor sites that had been treated ' 
with epithelial sheets and dressings alone were com- , 
pared at 1 week. The site that had received an allograft ' 
was epithelialized to a greater extent than the standard : 
treated site, sometimes as much as 60-90%. Hyperto- ' 
phic scarring, pain and itching were all reduced at the ' 
allograft sites. ! 


Cytokeratin expression 


The cytokeratin expression observed in newly epithella- ' 
lized skin after treatment with keratinocyte allografts is į 

| 
Table 3. Cytokeratin distribution at wound sites | 


shown in Table 3. As the allograft does not 'take' in the 
immunological sense but appears to act as a biological 
dressing*? all observations were made on keratinocytes 
of host origin. The antibody RPN1164 (against type II 
cytokeratins) that is negative in adult skin, was strongly 
positive in allograft treated sites up to 6-7 weeks, with 
staining becoming paler by 10 weeks and assuming the 
normal pattern by 12 weeks. However, autograft- 
treated sites and control sites were negative with this 
antibody. 

An interesting staining pattern was observed with the 
antibody 34BE12 against cytokeratins 5, 10 and 11. In 








Keratinocyte 
i allograft" sites 
; Autograft Untreated 
Cytokeratin Distribution Normal skin Epidermal sheet 1-8 8 sites donor site 
5 Basal cell + + ++ ++ + + 
7 Suprabasal x + = +/- i E 
10,11 Suprabasal * + -— + + + 
13 Suprabasal — + ++ ++ + ++ 
13,16 Suprabasal — T ++ ++ + + 
19 - + — = - -— 
Type II Suprabasal — - + ++ + + 
—,no staining; +, low-intensity staming; + +, high-intensity a, * At number of weeks post-grafting 
Í 
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Figure 1. Staining pattern observed with the monoclonal antibody 34BE1 2 against cytokeratins 5. 10 and 11 (a) on keratinocyte allograft-treated 
burn 4 weeks post-grafting. showing positive basal cells and negative suprabasal cells ( x 400): (b) on keratinocyte allograft-treated burn 10 weeks 
post-grafting, showing a dark basal cell staining and lighter suprabasal staining pattern ( x 400); (c) untreated donor site 9 days post-grafting 
showing positive cells distributed throughout the epidermis ( « 200); and (d) normal skin. showing positive cells distributed throughout the epidermis 


(x 200) 


normal and standard-treated donor site skin, staining 
throughout the epidermis was observed, but in the 
allograft sites only basal cells showed positive staining 
up to 10 weeks, after which the normal pattern was 
observed (Fig. 1). Conversely, K8.60 against cytokeratins 
10 and 11 did not stain newly formed epidermis until 10 
weeks post-grafting. or 7 weeks post-epithelialization. As 
cytokeratin 5 is usually present on basal keratinocytes’ 
these results would indicate that cytokeratin 5 is 
expressed early in wound healing. while cytokeratin 10 
appears later. 


Cytokeratins 13 and 16 were also strongly expressed 
in healing epidermis, but this was observed at all sites 
regardless of treatment. However, persistance of these 
markers varied. In allograft-treated burn wounds these 
cytokeratins were still observed at 6 months post- 
grafting, i.e. over 5 months since epithelialization, 
whereas in allograft-treated donor sites expression was 
weak or negative by 3 months and in control sites by 28 
days. Although cytokeratin 19 was expressed in the 
fresh epidermal sheet, all biopsy material was negative 
for this cytokeratin. All samples were negative for 
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Table 4. Expression of differentiation and proliferation markers at wound sites 








Antibody SS Autograft Untreated 
specificity Distribution Normal skin Epidermal! sheet 1-8 8> site donor site 
K167 Basal - 4 ++ + + + 
Suprabasal -— -— 4 = a = 
Vimentin Suprabasal - + ut = ET = 
Transferrin receptor Suprabasal - + t - — t 
EGFr Basal * + ++ + + + 
Suprabasal ++ + ++ ++ ++ ++ 
Involucrin Lower spinous - + + +/— = = 
Upper spinous B * + + + + 
Granular layer ++ — + ++ + + 


—, no staining; +, low intensity staining, + +, high intensity stammg. * At number of weeks post-grafting. 
H 


| 
cytokeratins 7, 8 and 18, except a small number of early 


allograft sites (1-3 weeks) which were faintly positive for 
cytokeratin 7. 

There were no differences observed between samples 
from young and old patients. 


Proliferation and differentiation markers 


Biopsies from the allografted sites were also studied for 
the expression of various antigens also involved in cell 
differentiation and proliferation (Table 4). Transferrin 
receptor and Ki67, both markers for proliferation (and 
not present in normal skin) were observed at allografted 
and untreated donor sites (Fig. 2). Transferrin receptor, 
which indicates the cell's requirements for iron, disap- 
peared by 10 weeks at allografted sites and by 4 weeks at 
control sites, while Ki67, which reacts with proliferating 
cells, was still faintly visible at 6 months at treated sites 
and up to 3 months at untreated sites. Epidermal 
growth-factor receptor was strongly expressed in all 
samples, but no differences were detected between 
normal, treated and untreated skin with this technique. 

Involucrin, a marker of keratinocyte terminal differ- 
entiation is present in the granular layer of normal skin. 
However, at early burn allograft sites (1-8 weeks) it was 
expressed throughout the epidermis (Fig. 3). By 10 
weeks only the upper spinous and granular layer were 
positive and the normal pattern of distribution was 
observed by 15-16 weeks. In contrast, allograft-treated 
donor sites expressed involucrin in the upper spinous 
and granular layer for up to 8 weeks post-grafting, when 





normal distribution was observed. At meshed-skin auto- 
graft and standard-treated donor sites the normal pat- 
tern of involucrin distribution was observed. 


Discussion 
This study has demonstrated that at epithelial allograft- 
treated sites, the newly formed epidermis remains in a 
highly proliferative and undifferentiated state for 3-6 
months post-grafting, despite a relatively normal clinical 
and histological appearance.!?? Previous studies have 
indicated that cultured keratinocyte allografts may 
promote wound healing by secreting cytokines, for 
example TGFa, a potent autocrine growth factor.1*-5 
This cytokine has been shown to occur in high concen- 
trations in the stratum corneum and is released 
promptly into an injury site via the corneal lateral 
diffusion pathway to prime wound healing.! However, 
the persistence of proliferative markers such as cytokera- 
tin 13 and 16, usually observed in hyperproliferative 
diseases such as psoriasis,!? long after the disappear- 
ance of the donor keratinocytes would indicate an initial 
effect perpetuated by the newly forming epidermis. This 
agrees with other studies which showed that cytokeratin 
16 was present in regenerating skin,!? persisted for up to 
16 weeks at allografted ulcer sites?" and up to 6 
months at allografted deep dermal burns.” Although 
these cytokeratins are expressed during normal wound 
healing their disappearance usually coincides with 
epithelialization after 10-14 days.?° The expression of 
| cytokeratins 13 and 16 for up to 5 months post- 


152 A.M.OLIVER et al. 





Figure 2. Staining pattern observed on keratinocyte allograft-treated sites (1-4 weeks post-grafting) with monoclonal antibodies against (a) 


transferrin receptor, showing positive upper spinous layer cells (x 400): (b) Ki67 (proliferating cell). showing dark basal cells and light supra basal 
cells ( x 200); (c) cytokeratin 13, showing dark stained cells scattered throughout the epidermis ( x 200); and (d) type I cytokeratins throughout the 


epidermis ( x 200). 


epithelialization, at allograft-treated burn sites and to a 
lesser extent at donor sites, may reflect prolonged wound 
healing that depends on the depth of the wound. The 
persistent expression of transferrin receptor and Ki67, 
that we observed, may lend further support to this 
hypothesis. The expression on treated sites of type II 


cytokeratins recognized by the antibody RPN 1 164 is of 


particular interest as this antibody is negative on normal 
adult skin but present early in foetal skin development 
(up to 17 weeks estimated gestational age).-* A similar 
pattern was also observed with cytokeratin 7 that is also 


expressed during foetal development and in keratino- 
cytes in culture. Therefore the presence of these markers 
on newly developing epidermis may indicate that cells go 
through a foetal stage when they first migrate to the 
wound site in response to cytokine release. These 
markers were absent in autograft and untreated sites, 
indicating that the keratinocyte allograft may be 
involved in the expression of these markers. 

The presence of cytokeratin 5, but not 10, in the early 
keratinocyte-treated biopsy material, but not the con- 
trols, points to a highly proliferative but undifferentiated 
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Figure 3. Pattern of involucrin expression in (a) keratinocyte allograft-treated skin 2 weeks post-grafting, showing involucrin around suprabasal cells 
( x 400); (b) keratinocyte allograft-treated burn 10 weeks post-grafting, showing that only the upper suprabasal cells are positive (arrows) ( x 200); 
(c) normal skin, showing positive top layer ( x 400); and (d) cultured epithelial sheet showing darkly stained suprabasal cells ( x 400). 


epidermis in the first few weeks of healing at allografted 
sites. The early absence of cytokeratin 10 does not agree 
with other observations,""?'?? although it has been 
shown to be reduced in regenerating skin.'" However 
this may be due to the different antibodies used, in one 
case AE] that recognizes a number of acidic keratins,?! 
or the type of wound studied." "^! 

The pattern of involucrin expression is of particular 
interest. Involucrin is the precursor of the cross-linked 
envelope protein of stratum corneum that forms during 
terminal differentiation of the keratinocyte.*? In kerati- 


nocyte allograft sites up to 15 weeks post-grafting, 
involucrin was expressed throughout the suprabasal 
keratinocytes as opposed to only the granular layer in 
normal skin. Similarly at allograft treated ulcer and 
tattoo sites? and tape-stripped skin!" involucrin was 
observed in the mid-epidermis, with normal distribution 
occurring 18 weeks after healing at allograft-treated 
ulcer sites.?' This would indicate that the epidermis may 
take up to 4 months to differentiate fully into separate 
epithelial layers, and that histological examination 
alone is not enough. Involucrin expression is also 
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release cytokines such as TGFa to promote growth at cultured ep:thehal autografts on full thickness burn wounds from 6 

wound sites and that initially these factors influence days to 5 years after grafting. Lab Invest 1989; 60: 600-12 


keratinocyte antigenic expression. Although epithellali- 13 Faure M, Mauduit G, Schmitt D et al. Growth and differentiation of 


human epidermal cultures used as auto and allografts in humans. 
zation may be complete after 21 days, the newly formed Br ] Dermatol 1987; 116: 161-70. 


epidermis remains in a highly proliferative and undiffer- 14 Elsinger M, Sadan S, Silver IA, Flick RB. Growth regulation of skin 
entiated state for a number of months at epithelial cells by epidermal cell-derived factors: implications for wound 


allograft sites. The exact mechanism of action of these healing. Proc Natl Acad Sci USA 1988; 85: 1937-41. 
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increased in psoriasis?” and squamous cell carcinoma?? 
where the epidermal maturation is disrupted. 
In summary, it is possible that keratinocyte allografts 
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Summary Fifty-one patients with Ehlers-Danlos syndrome were investigated for abnormalities of platelets and 
coagulation. Thirty-eight were examined prospectively and 1 3 retrospectively. A bleeding history was 
taken from all patients; only four (8%) gave no history of a bruising or bleeding tendency. Nine 
patients (1895) had significant haemostatic abnormalities of whom four (895) had a platelet release 
defect, three (6%) had a factor XI deficiency and two (4%) had a factor XIII deficiency. Additionally 16 
patients (31%) had mild abnormalities of uncertain significance of whom four (8%) had prolonged 
bleeding times (three in association with platelet aggregation abnormalities). 1 3 (2695) had platelet 
aggregation abnormalities and two had a positive Hess test. Twenty-four patients (4795) had normal 
tests for haemostasis of whom 20 ( 3995) had a bleeding diathesis and four (895) had no such tendency. 
Results were analysed according to the type of Ehlers-Danlos syndrome, but there was no pattern to 
the abnormalities. The high frequency of a bleeding tendency in Ehlers-Danlos patients with normal 
tests for haemostasis (8 3%) supports the conventional explanation for this clinical feature, that defects 
in the structural integrity of skin and blood vessels lead to easy bruising. 


The Ehlers-Danlos syndrome (EDS) is a heterogeneous 
group of heritable disorders of connective tissue (Table 
1).! The cardinal manifestations are hyperextensible soft 
velvety skin (Fig. 1), dystrophic scarring, joint hypermo- 
bility, connective tissue fragility and a bleeding tend- 
ency, mainly subcutaneous haematoma. The bleeding 
problem may be very severe and present with easy 
bruising (Figs 2 and 3). purpura. bleeding from gums 
after dental extraction (Fig. 4). gastrointestinal bleeding 
and haemoptyses. Rupture of major arteries is seen in 
type IV EDS and presents as an acute emergency. 

The specific biochemical defects responsible for the 
various phenotypes of EDS are being identified. Tvpe X 
EDS occurred with defective fibronectin in a kindred with 
a mild, recessively inherited variant of EDS in which a 
platelet aggregation defect segregated concordantly 





Figure 1. Soft, hyperextensible skin in type I Ehlers-Danlos syndrome. 


with skin and joint abnormalities." Investigators have 
looked for an underlying abnormality to explain the 
bruising diathesis in other types of EDS. but studies to 
date have produced small patient numbers. brief hae- 
mostatic data and inconsistent findings (Table 2). We 
have therefore undertaken a larger study of patients 
with EDS to investigate haemostatic abnormalities and 


Correspondence: Dr A.Anstey. Department of Dermatology. St Bar- 
tholomew's Hospital, West Smithfield. London EC1A 7BE, U.K. 


their correlation with clinical bleeding problems and 
EDS phenotype. 


Methods 
Patients 


Fifty-one patients with EDS were recruited from two 
dermatology centres (Wycombe General Hospital and 
Northwick Park Clinical Research Centre) and from the 
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Table 1. Classification of Ehlers-Danlos syndrome! 


A M—————— ———————————————— 





Type Inheritance 
EDS | Gravis type AD 
EDS II Mitis type AD 
EDS HI. — Hypermobile type AD 
EDSIV Vascular Heterogeneous 
IV-A Acrogeric type AD 
IV-B Acrogeric type AR 
IV-C Ecchymotic type AD 
IV-D Others AD 
(All forms have defective type ITI collagen) 
EDS V X-linked XL. 
EDS VI. Ocular-scoliotic type AR 


VI-A Decreased lysyl hydroxylase activity 
(VI-B Normal lysyl hydroxylase activity) 


EDS VII Arthrochalasis multiplex congenita 


VILA structural defect pro-x AD 
VII B structural defect pro-2 AD 
(VII € procollagen N-Proteinase deficiency: i AR 
EDS VIII Peridontitis type AD 


EDSIX — Vacant (Formerly occipital horn syndrome! 


EDS N Fibronectin abnormality AR 
EDS XI Vacant (formerly familial joint instability) 


Heterogeneous 


Clinical features 





Cardinal manifestations in severe degree 
Cardinal manifestations in mild degree 


Marked articular hypermobility. Moderate dermal 
hyperextensibility. Minimal scarring 


Variable stigmata. Severe bruising. Hyperpigmentation and/or 
scarring. Vascular rupture. Colonic perforation. Characteristic 
facies 


Cardinal manifestations in moderate degree 


Cardinal manifestations in severe degree 
Eye involvement. Scoliosis 


Cardinal manifestations with marked articular hypermobility. 
Short stature. Micrognathia 


Cardinal manifestations in moderate degree 
Aggressive periodontitis. gingival recession 
Early tooth loss 


Cardinal manifestations but skin texture normal. Petechiae. Striae 
distensae. Platelet aggregation defect corrected by fibronectin. 





Oxford Regional Haemophilia Centre. There were 20 
males and 31 females with a mean age of 22 years 
(range 9-63 years). Thirty-eight patients were investi- 
gated prospectively and the results of 13 patients were 
analysed retrospectively. The 51 patients included 17 





Figure 2. Small petechiae on the fingers in type | Ehlers-Danlos 
syndrome. 


with type I EDS. 20 with type II EDS, five with type III 
EDS, seven with type IV EDS and two with type VIII EDS. 


Haematology departments 


Tests for haemostasis were performed at three haemato- 
logy departments participating in this study. In addition 
a fourth haematology department (Frimley Park Hospi- 
tal) investigated the kindred with EDS III and factor XI 
deficiency (Patients 26-29). The retrospective group 
were recruited from the Oxford Regional Haemophilia 
Centre which did not contribute any further patients to 
this study. 

The normal ranges quoted are from the laboratory 
responsible for investigating 55% of the patients. There 
were minor variations in the normal ranges for tests of 
haemostasis between the four haematology departments 
but these were not relevant to the abnormalities identi- 
fied in this study. All platelet aggregation studies used 
normal controls. The method of measuring bleeding 
time was standardized for Patients 1—38 (Ivy's method). 
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Figure 3. Extensive bruising over knees and lower legs in type I Ehlers 
Danlos syndrome 


The method of measuring bleeding time in the retrospec- 
tive group is uncertain but there were no abnormal or 
borderline results in this group. 


Haemostasis 


Screening tests of haemostasis were performed including 
the bleeding time (Ivy's method). Hess capillary fragility 
test. whole blood clotting time. partial thromboplastin 
time with kaolin, one-stage prothrombin time, pro- 
thrombin-consumption index, thrombin time, fibrino 
gen titre, platelet count (automated electronic method) 
and examination of a stained blood film. Platelet aggre- 
gation was performed by standard methods using the 
following agonists: collagen diluted in buffer to 40 ug/ml 
and 20 ug/ml solutions: adenosine diphosphate (ADP) 
diluted in saline to 100 pmol/l, 50 pmol/l, 25 pmol/l and 
10 umol/l solutions: arachidonic acid dissolved in 0-1 






t "Md aet 


Figure 4. Periodontitis in type VIII Ehlers-Danlos syndrome. which 
may cause gingivitis and bleeding of the gums. 


mol/l Na;CO, to produce a 0:50 mmol/l solution: 
ristocetin sulphate diluted in saline to produce 15 mg 
ml, 12 mg/ml and 10 mg/ml solutions; adrenaline 
diluted in 0-195 sodium metabisulphide to produce 20 
„mol/l and 200 umol/l solutions. Further investigations 
involved quantitative assay of one or more coagulation 
factors including factors XIII, XI and VIII VWF. Control 
tests using normal individuals were performed through 
out. The methods used to investigate the haemostatic 
mechanism are fully described in Dacie and Lewis. 


Results 


> 


The results of the investigations are shown in Table 3. 


Platelet count, bleeding time and Hess capillary fragility 
test 


The platelet count was normal (150-400 x 10*/1) in all 
patients except in one where it was only marginally 
reduced. The bleeding time was performed on 37 
patients and was prolonged in seven (range: 7:5 min 
to2 15 min). Of these seven patients, two (Numbers 13 
and 31) had normal platelet aggregometry. One patient 
(Number 4) had a mildly prolonged bleeding time in 
association with a decreased response to ADP and 
arachidonic acid. The longest bleeding time was 
obtained from a patient (Number 30) in whom there was 
a markedly reduced response to collagen and adrenaline 
consistent with a platelet release defect. In two patients 
(Numbers 36 and 37) the bleeding time was moderately 
prolonged in association with a decreased response to 
ristocetin. The Hess capillary fragility test was performed 
in seven patients and was positive in two. Both patients 
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Table 2. Publications on platelet and coagulation abnormalities in Ehlers-Danlos syndrome 








Number of 
patients 
Authors Reference ın study Coagulation Platelets Conclusion of study 
Frick PG et al. 1956 3 3 Three had prolonged 
clotting times 
Day JH and Zarafonetts CJD 1961 4 4 Normal Bleeding times normal — No platelet or 
coagulation 
abnormality identified 
Goodman RM et al. 1962 5 9 PT prolonged in seven CRT moderate in three A defect in platelets or 
and poor in three cases other haemostatic 
BT prolonged in three factors could not be 
cases excluded 
Kashiwagi H et al. 1965 6 3 PCI reduced in three CFT increased m one Platelet abnormality 
cases case may contribute to 
TGT reduced in two BT prolonged in one bleeding dyscrasia in 
cases case EDS 
Barabas GM and Barabas AB 1967 7 5 Normal CFT positive in all five No clotting defects 
cases were identified 
Estes JW 1968 8 3 Not done Platelet aggregahon Morphological and 
studies mildly functional platelet 
abnormal in two abnormalities discussed 
patients 
Beighton P et al. 1969 9 13 PT and PTT normal Not done No coagulation 
abnormality 
demonstrated 
Hedner U and Nilson IM 1975 10 4 Not done BT prolonged in three Collagen suspensions 
cases from all 4 patients 
aggregated platelets 
less effechvely than 
controls 
Arneson MA et al. 1980 2 4 Platelet aggregation Fibronectin deficiency 
abnormalities reversed accounts for both the 
by addition of features of EDS and the 
fibronectin platelet abnormalities 
Various case reports 1960-1989 11-23 16 XIII deficiency Vanous abnormalities 
VIII deficiency of platelets have been 
IX C and IX RCAG identified 
mild deficiency 
Total 64 


PT. prothrombin time; PTT, partial thromboplastin time; PCI, prothrombin consumption index, TGT, thromboplastin generation time, CRT, clot 


retraction test; BT, bleeding time; CFT, capillary fragility test. 


(Numbers 44 and 49) had a normal platelet count and 
bleeding time; in neither case was platelet aggregometry 
performed. 


Platelet aggregation studies 
Platelet aggregometry was normal in 22 out of 40 


' 


patients investigated. Isolated defects in aggregation 
occurred in one patient (Number 4) to collagen, in five 
patients (Numbers 5, 6, 9, 16 and 42) to ADP affecting 
both primary and secondary responses, and in five 
patients (Numbers 19, 34, 35, 36, 37) to ristocetin. The 
five patients with an isolated absence of response to 
ristocetin had normal coagulation screens. No patients 


| 
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Table 3. Platelet and coagulation studies ın Ehlers-Danlos syndrome 








Bleeding Platelet aggregometry a 
Patient of tame (min/sec) Factor Clotting 
no Sex EDS Platelets (n=1-7 mm) Collagen ADP Arachidonate stdiocetin Adrenaline —XIH screen Comments 
Prospective group | 
1 R I 5.45 1 N — N — N N Bruising tendency 
2 M I 225 6.10 Abs 1 Abs i — N N Platelet release defect. Bruising & bleeding 
| tendency 
3 M I 241 — J l 1 J — N N Platelet release defect. Sibling Case 2 
i Brung tendency 
4 RF I 230 7.30 1 N N IN = N N _ Brunsing tendency 
5 M I 228 — N jJ: N 'N — N N Bruising and bleedmg tendency 
6 F I 178 2,00 N i N [N — N N Mud brusng tendency 
7 M I 261 4,50 l1 l N ob = N N Platelet release defect Bruising tendency 
8 M I 390 6.30 i i N if — N N Mild brumng tendency 
9 F I 292 4,30 1 1 N if — N N Recurrent bruises, particularly on legs 
10 F I 311 2.44 N N — — — N N Mild bruising tendency 
11 M I 235 7,00 N N N IN N N N Recurrent troublesome bruising hands and 
feet 
12 M L 246 E N N = 'N N N N  SonofCasell Brunses very easily 
13 F oI 344 13,30 N N = N N N N — Bnusmg tendency 
14 F II 403 5,00 N N — i — N N Mild bruising tendency 
15 M H 423 5,00 N N — — — N N Sibling of Case 14. Bruimng tendency 
16 F H 351 5.55 N 1 N N — N N Mild bruisng tendency 
17 M 0n 252 8.00 N i l — — 1-2% Prolonged Marked bruising and bleeding 
18 F n 284 5,30 N N a Abs — N N Bruising tendency 
19 F Il 230 4,15 N N N 4 — 1-2% N Bruising and bleeding troublesome and 
; recurrent, 
20 n 284 6.30 N N N N — — N Severe nose bleeds 
21 M I 272 6.00 N N N N — N N Sibling of Case 20. Marked bruising tendency 
22 II 233 — N N N — — N Bruimng tendency Heavy bleed post 
l tonsillectomy 
23 P H 310 6.30 N N N P — — N Mother of Case 22. Mild bruising tendency 
24 M I 214 6.00 N N N N — N N Mild bruising tendency 
25 F IH 270 6,45 N N — N N N N Recurrent bruising on forearms 
26 F II N — — — — 4 — — Prolonged Factor XI Defic History of bruimng. Mother of 
| KCCT cases 27.28.29 
27 M II N 5,30 — — — T — — Prolonged Factor XI Defic Bruising tendency 
KCCT 
28 F Hi N — a E _ I = — Prolonged Factor XI Defic. 
| KCCT 
29 F mH N — — — — — — — Prolonged Factor XI normal 
i KCCT 
30 F IV 270 >15 mn l J l Abs — N N Platelet release defect Bruising tendency 
31 F IV N 8,00 N N N N — — N Bruimng tendency 
32 M IV N 7.00 N N N N — — N Bruising and bleeding tendency 
33 F IV N = N N N N — — N Sibling of Case 32 Troublesome bruismg 
34 M IV 225 3,10 N N N Abs — N N Recurrent large bruises 
35 M IV 300 6,00 N N N l — N N Sibling of Case 34 Marked brusng 
36 M IV 262 10 00 N N N Į — N N Bruising and bleeding tendency 
37 F Vol 285 12.00 N N N n — N N Mild bleeding tendency from gums 
38 M VII 232 6.30 N N — N — N N No bruising/bleeding tendency 
Retrospective group i 
1 M I 294 — N N N N N Easy bruimng since age 2 . 
2 F I N 6.00 N N N N N Easy bruising Post op bleeding 
3 F I 353 3 30 N N N N N Menorrhagia. Excessive bruusing 
4 F I 252 445 N l N N N Easy brusng 
5 M uU 143 322 N N N N — Easy brusmg Father of Case 6 
5 F I» 210 6 00 N N N N — Easy bruising Daughter of Case 5 
7 F IH 231 203 — — — — Easy bruising Pos tourniquet test 
8 F oO N 250 — — — — No bleeding problems Hess test neg. 
9 M Hu N 1.30 — — — — Son of Case 8. Hess test neg Easy bung 
10 F Uu N 215 — — — — No bleeding problems Hess test neg 
11 F II N 5.45 — — — — No bleeding problems Hess test neg. 
12 F II N 200 — — — — Hess test weak positive Bruising tendency 
13 F n N 400 — — — — Hess test negative. Bruising tendency 


Cases 10-13 Family study 





f. increased, |. decreased; Abs, absent, —, not done, N, normal 


JE LAS | 


nets 
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Table 4. Haematological abnormalities according to EDS type 





EDS Number 
type of cases Platelets/bleeding Clotting studies and coagulation factor assays 
I 17 Three cases of platelet release defect No abnormality identified 
Seven cases with isolated aggregation abnormalities 
0 20 Four cases with tsolated aggregation abnormalities Two cases of factor XIII deficiency 
5 No abnormality identified KCCT prolonged in a kindred of four; 
Factor XI assay low/norrnal in one case and deficient in two 
cases 
IV 7 One case of platelet storage pool disease No abnormality identified 
Three cases with reduced or absent platelet aggregation to 
ristocetin 
Vil 2 One case with prolonged bleeding tme and reduced platelet No abnormality identified 


aggregation to mstocetin 


showed an isolated aggregation deficiency with arachi- 
donate. A pattern of reduced response occurred with 
collagen and ADP with primary response only (Number 
8), ADP (absent primary and secondary responses) and 
arachidonic acid (Number 16) and arachidonic acid and 
ristocetin (Number 18). 

There was a reduced response to collagen and adrena- 
line compatible with platelet release defect in four 
patients (Numbers 2, 3, 7 and 30). Ofthese four patients, 
one (Number 30) had a markedly prolonged bleeding 
time; the other three patients had normal bleeding times. 


Coagulation screen and clotting factor assays 


A one-stage prothrombin time and partial thromboplas- 
tin time with kaolin was performed in 42 patients, and 
was normal in 37. A family of four with EDS type HI all 
had a prolonged partial thromboplastin time. Three of 
these four patients had a factor XI deficiency (normal 
range 50-150 IU/dl), with factor XI levels of 38 IU/dl 
(Number 27), 34 IU/d| (Number 28) and 33 IU/dl 
(Number 26). 

Factor XIII was assayed in 26 patients and was 
normal in 24. In two (Numbers 17 and 19) a marked 
factor XIII deficiency was identified (1-295 of normal). In 
Patient 17 there was also a mildly prolonged bleeding 
time; the prothrombin time was mildly prolonged at 15 s 
(control 12 s) and the partial thromboplastin time with 
kaolin prolonged at 51 s (control 39 s). In Patient 19 the 
bleeding time and coagulation screen were normal, but 
there was reduced platelet aggregation to ristocetin. 


Haematological abnormalities according to EDS type 


The results are shown in Table 4. Type I EDS was 
represented by 13 patients in the prospective group and 
four patients in the retrospective group. No coagulation 
defect or factor XIII deficiency was identified. Platelet 
aggregation abnormalities were present in 10 patients 
and were normal in seven. Three of the four cases of a 
platelet release defect identified in our study overall 
occurred in type I EDS. 

Type II EDS included 11 patients in the prospective 
group and nine in the retrospective group. Both cases of 
factor XIII deficiency occurred in type II EDS; no other 
coagulation abnormality was present in the nine other 
patients investigated prospectively. Platelet aggregation 
was normal in nine patients and abnormal in four, with 
isolated abnormalities only, and no cases of platelet 
release defect were identifled. 

The five cases of type III EDS included a family of four 
all with a prolonged partial thromboplastin time of 
whom three had low levels of factor XI. Platelet aggrega- 
tion studies were performed in one case and were 
normal. 

Type IV EDS was represented by seven patients who 
were all investigated prospectively. No coagulation 
abnormality was present. Platelet aggregation studies 
identifled one patient with a platelet release defect 
disease and three patients with reduced or absent 
response to ristocetin. i 

In the two patients with type VIU EDS no abnormality 
in haemostasis was found in one case; the second patient 
had a prolonged bleeding time and reduced platelet 
aggregation with ristocetin. 
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Discussion 


Numerous papers on haemostatic abnormalities in EDS 
have been published but no investigator has yet ana- 
lysed a substantial series of these patients in an attempt 
to correlate laboratory findings with clinical bleeding 
problems and the EDS phenotype. The usual explanation 
for the bleeding diathesis in EDS is an abnormal capillary 
structure with a deficiency of perivascular collagen 
producing a tendency for poorly supported cutaneous 
blood vessels to be ruptured when subjected to shearing 
forces. This does not explain the wide diversity in 
bleeding seen in EDS that ranges from mild bruising in 
types II and III EDS to severe and sometimes fatal 
bleeding in type IV EDS, and a tendency to intraocular 
haemorrhage in type VI EDS. 

It is possible that the identification of haemostatic 
abnormalities will have a greater significance than is 
initially apparent, as demonstrated by the identification 
of type X EDS". A haematological separation of sporadic 
male cases of type II EDS and type V EDS, which have 
similar clinical features, could be useful for genetic 
counselling. 

Platelet abnormalities in EDS have been reported and 
include a variety of functional and morphological 
defects; as in our study there are no reports of significant 
associated thrombocytopenia. In patients with platelet 
dysfunction, the bleeding time may be prolonged due to 
inability of the platelets to form aggregates normally. 
Seven of 37 patients in our study had prolonged bleeding 
times. Day and Zarafonetis* reported normal bleeding 
times in four patients studied. A prolonged bleeding time 
has been reported in various studies: in three out of nine 
patients,? in one out of three patients,° in three out of 
four patients!" and by Caen et al.'* in a single case report 
which included impaired response in platelet aggrega- 
tion to adrenaline and ADP. The Hess capillary fragility 
test may be positive in disorders affecting either platelets 
or the capillary wall. Two of seven patients tested in our 
series had positive Hess tests. Few other studies have 
included Hess tests: Barabas and Barabas” reported five 
patients with positive Hess tests, of whom only one gave 
a history of easy bruising. 

Platelet aggregation studies are an essential part of the 
investigation of patients with suspected platelet dysfunc- 
tion. A variety of platelet aggregation abnormalities has 
been found in our patients, ranging from isolated defects 
to aggregation reagents. to a more generalized impair- 
ment of response associated in some cases with a 
prolonged bleeding time. Four patients were identified as 
having platelet aggregometry results compatible with a 


platelet release defect. The EDS literature cites many 
results of platelet aggregation studies; most reports 
showed normal!*?? or mildly abnormal platelet aggre- 
gation.*!* Collagen suspensions prepared from EDS 
patients (type not specified) produced poor platelet 
aggregation in two patients reported by Karaca et al. 
and four patients reported by Hedner and Nilson;!? 
however, a similar study by Deliyannis et al. ^ produced 
normal platelet aggregation. 

Abnormalities in platelet aggregation helped to iden- 
tify the underlying abnormality of type X EDS.? A family 
with a mild, recessively inherited variant of EDS was 
reported in which defective platelet aggregation induced 
by collagen was corrected by fibronectin-rich cryopreci- 
pitate. It was proposed that both the bleeding disorder 
and joint hypermobility were likely to be explained by 
qualitatively defective fibronectin (dysfibronectinae- 
mia). 

Estes et al^ reported five patients with Marfan's 
syndrome, easy bruising and giant platelets, four of 
whom had functional platelet defects. This chance 
discovery led to a more substantial investigation of 
platelet and coagulation abnormalities in the connective 
tissue diseases Marfan's syndrome, osteogenesis imper- 
fecta, EDS, pseudoxanthoma elasticum and a group of 
mucopolysaccharidoses.? Two cases of EDS (type un- 
specified) were included in this series of 29 patients, of 
whom 15 were studied using electron microscopy; no 
platelet ultrastructural abnormalities were identified. 
Two of three patients with EDS (type unspecified) 
reported by Kashiwagi et al.° had a severe haemorrhagic 
diathesis; all three patients showed consistent and 
marked platelet ultrastructural changes, including a 
decrease in the number of dendritic forms and an 
increase in abortive dendritic and spread forms; platelets 
from the four children of one of the index cases revealed 
similar ultrastructural abnormalities. 

Five patients in our series had an isolated impaired 
platelet aggregation to ristocetin (Numbers 19, 34, 35, 
36 and 37). This pattern may occur in von Willebrand's 
disease or Bernard Soulier syndrome, a condition char- 
acterized by giant platelets.*° Our five patients had a 
normal partial thromboplastin time and platelet size. 
The findings in von Willebrand's disease can be very 
variable and this diagnosis cannot be excluded in our 
patients. We did not have the opportunity to perform 
factor VIII studies which are necessary to confirm or 
refute this diagnosis. 

Platelet aggregation with arachidonic acid was defi- 
cient in one patient (Number 18) in association with 
absence of aggregation with ristocetin. An impaired 
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response to arachidonic acid, collagen and adrenaline is 
seen in cyclo-oxygenase or thromboxane synthetase 
deficiency and as an ‘aspirin defect’. No patient in our 
study was taking aspirin-like drugs. 

Coagulation defects reported in EDS are rarer than 
platelet abnormalities. Some early reports of prolonged 
coagulation in EDS did not include attempts to identify a 
coagulation factor deficiency.*> Defictencies in clotting 
factors VIIL!92? TX!29 and XII? have now been 
reported in association with EDS, but were not identifled 
in our series. A single case of EDS occurring in associ- 
ation with factor XIII deficiency has been reported.?! We 
have found two patients with an associated factor XIII 
deficiency. Factor XIII deficiency is a rare autosomal 
recessive disorder which is characterized by a severe 
haemorrhagic tendency," and in common with EDS, 
poor wound healing with prominent scar formation and 
pseudotumours. The factor XIII-« chain is absent from 
plasma and platelets and this results in friable fibrin clots 
due to the absence of cross-linking. Congenital factor 
XIII deficiency is rare*® with only about 100 cases 
reported in the literature, and the three cases of factor 
XIII deficiency in EDS now identified may amount to 
more than a chance association. 

To our knowledge, five clotting factor deficiencies 
have now been reported in association with EDS. Defects 
at a single genetic locus cannot account for both the 
connective tissue changes in EDS and these clotting 
factor deficiencies. Genes for individual clotting factors 
are scattered throughout the human genome, with 
factors VIII and IX on the X-chromosome, factor XI on 
chromosome 4, factor XH on chromosome 5, factor 
XII-a on chromosome 6 and factor XIII-b on chromo- 
some 1. Regulation of genes is usually controlled by 
upstream 5’ or downstream 3’ promoters or enhancers 
and are part of the genes concerned; abnormalities of 
these regions would not explain multiple coagulation 
defects. 

In conclusion, the high frequency of a bleeding 
tendency in EDS patients with normal tests for haemo- 
stasis supports the conventional explanation for this 
clinical feature. Haemostatic abnormalities identified in 
this series include four patients with a platelet release 
defect, two with factor XIII deficiency and three with 
factor XI deficiency. These abnormalities occurred more 
frequently than was expected. It is important In EDS 
patients to avoid elective surgery, because of multiple 
haemostatic defects, friable tissues and delayed wound 
healing. 
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Summary 


Twelve children with extensive alopecia areata or alopecia totalis were treated with the contact 


allergen diphencyprone. The duration of treatment ranged from 5 months to 1 year. Eight of the 12 
(67%) regrew scalp hair and in four (33%) there was a complete regrowth. Six months after treatment 
was discontinued three of the four children with complete regrowth maintained their hair, one had 
lost all the regrowth and a further child with patchy regrowth at the end of treatment subsequently 


regrew hair completely while off therapy. 


The contact allergen diphencyprone (DPC), has already 
been shown by some centres to be a useful agent in the 
treatment of alopecia areata (AA).'? We report the 
results of treatment with DPC in 12 children with 
persistent AA or alopecia totalis (AT). 


Methods 


Diphencyprone was supplied by Kodak Laboratories and 
screened prior to use for the presence of the mutagenic 
precursor «o;,dibromodibenzyl ketone.* Ethical com- 
mittee approval was obtained for the trial in which 12 
children, eight male and four female, were included. 
Their ages were in the range 5-15 years (mean 11 years) 
and duration of AA varied from 1 to 13 years (mean 4-4 
years). Four of the 12 children presented with AA (two 
females, two males); the remaining eight (six males and 
two females) presented with AT. Informed consent was 
given by the children's parents. Prior to starting treat- 
ment, baseline haematological investigations were made 
which included a full blood count, hepatic and renal 
function, antinuclear factor, rheumatoid factor, thyroid 
antibodies and immunoglobulins. Side-effects that might 
develop were fully explained to both parents and 
children, including the development of a vesicular 
eruption in the area of treatment, cervical lymphadeno- 
pathy and exacerbation of existing eczema. 
Diphencyprone is readily degraded by ultraviolet 
light? and therefore it was made up with acetone and 
stored in dark glass bottles. The patients were instructed 
to keep their heads covered for a minimum of 6 h post- 
therapy and requested not to wash their heads for 48 h. 
Sensitization was initiated with a 2% solution applied 
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to a small area on the scalp (4 cm diameter) and was 
achieved when the area became red and pruritic. If this 
reaction did not occur the procedure was repeated 
beneath elastoplast occlusion. Alternatively, if the 
patient experienced redness alone with no pruritus, or if 
a reaction developed within 24 h of the initial appli- 
cation, this was not considered to be an allergic reaction, 
and 2% DPC was reapplied with occlusion. 

Once sensitized, a weak solution (0:01%) was applied 
to one side of the scalp, this was repeated weekly, the 
concentration of the DPC solution being gradually 
increased (0-025, 0-05, 0:075—29$) until the patient 
experienced erythema and pruritus for 36 h in the area 
of treatment. The concentration of DPC producing this 
degree of allergic reaction was considered to be the 
optimum concentration for stimulation of hair growth. 
Once the optimum concentration of DPC solution for an 
individual was established, it was applied to the whole 
scalp. The applications were made weekly and were 
performed by a doctor or a nurse. Every patient was 
given a potent topical steroid cream (betamethasone 
valerate) for use in the event of a vesicular eruption 
developing in the area of treatment. 

The patients and thelr parents were advised that 
treatment would continue for 8 months, and would be 
stopped if there was no hair growth after that time. 

In previous work with DPC the protocol demanded 
that initially only one side of the scalp was treated, 
thereby establishing that any subsequent unilateral hair 
growth on the treated side was secondary to the 
application of DPC. In this way the ability of DPC to 
stimulate hair growth has already been demonstrated.’ 
The authors felt that it was unreasonable to expect a 


child to tolerate unilateral hair growth and it was 
decided to treat the whole scalp simultaneously. 


Results 

All 12 children tolerated treatment with DPC without 
difficulty. The length of treatment varied from 5 months 
to 1 year (mean 7-3 months). Six of the 12 were atopic 
and eight had a family history of AA. None of the 
children demonstrated the presence of autoantibodies 
(Table 1). 


Table 1. Patient details 


Patient 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Table 2. Results of treatment 


DPC TREATMENT OF CHILDREN WITH AA 
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The main side-effect was an exacerbation of mild 
eczema as seen in three of the cases (Patients 1, 6 and 7). 
Patient 1 developed infected eczema of the scalp requir- 
ing hospital admission and oral antibiotics. He quickly 
responded and continued treatment with DPC without 
any further problems. Patient 6 developed blistering of 
the scalp in the area beneath the rim of his cap; following 
modification of his headwear, this resolved. In each case 
the side-effects were insufficient to necessitate disconti- 
nuation of DPC treatment (Table 2). 














Duration 
of AA/AT Family 
Sex Age (years) history Atopic Antibodies 

M 8 3 = + - 
M 5 4 + + = 
M 10 3 — - = 
M 15 8 + - = 
F 14 6 + - EZ 
M 10 3 + ~ B 
F 14 1 — = = 
F 12 7 z + £e 
F 13 1 + + = 
M 11 2 + + = 
M 14 13 + SA = 
M 8 3 + + = 





Patent AA/AT 
2 AA 
3 AT 
4 AT 
5 AT 
6 AT 
7 AA 
8 AT 
9 AA 

10 AT 

11 AA 

12 AT 


Duration 
Duration of DPC 
of AA/AT treatment 
Sex (years) (months) Side-effect Hair growth 
M 
M 4 6 — — 
M 3 5 — Fine regrowth 
over whole scalp 
M 8 6 — Regrowth of thick 
terminal hatr 
over whole scalp 
F 6 8 — Patchy regrowth 
M 3 5 Blistered where — — 
cap rubbed 
F 1 9 Eczema nape Patches all 
of neck filled in 
F 7 12 — Patchy regrowth 
F 1 8 — Patches all 
filled in 
M 2 8 — — 
M 13 6 — Patchy regrowth 
M 3 8 — (Fine) regrowth 


over whole head 
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Table 3. Children with no hair growth following treatment with DI Hair growth 





Four of the 12 patients (three AT; one AA) had no 


Duration of 


growth of scalp hair. These were all males, the duration 


Duration of treatment with 
Patient AT/AA AA (years) DPC (months) of their alopecia varied from 2 to 4 years (mean 3 years) 
and the duration of treatment with DPC ranged from 
4 M 3 5-8 months (mean 6:5 months) (Table 3) 
S ee i Eight ofthe 12 patients showed some regrowth. Five of 
10 AT 2 g these presented with AT (three males, two females) and 


three with AA (one male, two females). The duration of 





Figure 1. Patient 4 (a) before and (b) at the 


1 ol treatment 


Figure 2. Patient 9 (a) before and (b) at the 





end of treatment 


Table 4. Children with hair growth 


Patient AA/AT 


3 AT 
4 AT 
5 AT 
7 AA 
8 AT 
9 AA 
11 AA 
12 AT 
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Duration 
Duration of DPC Hair status 
of AA/AT treatment 6 months after 
(years) (months) Growth DPC discontinued 
3 5 Initial regrowth No change 
followed by hair fall 
8 6 Complete regrowth One patch 


of terminal hair 

8 Patchy regrowth Some loss 

9 All patches regrown No loss 

2 Patchy regrowth Purther growth 

8 All patches regrown One patch 

Patchy regrowth Some loss 

8 Growth of terminal All regrown hair lost 
hair over whole scalp 


M M  — M — M M M r t. 


alopecia varied from 1 to 13 years (mean 5:3 years) and 
the duration of treatment ranged from 5 to 12 months 
(mean 8 months). Four of the eight had complete 
regrowth, of whom two patients (4 and 12) had 
presented with AT and two (Patients 7 and 9) had 
presented with AA (Figs 1 and 2). One patient (3) regrew 
fine terminal hair over all the scalp, but subsequently 
lost it despite continuing treatment with DPC; and three 
patients (5, 8, 11) responded with patchy regrowth 
(Table 4). 


Subsequent progress 


Three patients (5, 8. 11) were showing patchy regrowth 
when the supply of DPC was withdrawn and treatment 
discontinued (Table 2). Subsequently, all patients were 
assessed at 2-monthly intervals for 6 months. During 
this period most patients, apart from those who had full 
regrowth of hair (Patients 4, 7, 9 and 12), were given a 
potent topical steroid cream or lotion (clobetasol propio- 
nate) to apply to the scalp or the remaining areas of hair 
loss, daily. 


Of the eight patients with hair growth at the end of 


treatment, two (7 and 8) showed no loss of hair 6 
months after cessation of DPC (Table 4). Patient 8, who 
had patchy regrowth at the end of treatment, went on to 
regrow a complete head of hair with no further therapy 
(topical steroids were declined). 

Patients 4 and 9 developed one patch 6 months after 
the end of treatment; patient 4 responded quickly to 
further DPC when a supply was restablished. Patient 9 
preferred to delay further treatment. Patient 12, who 
had a full regrowth of hair and was therefore given no 
topical steroid, lost all his regrowth within 2 months. 


Patients 5 and 11 experienced some loss despite the use 
of a topical steroid during this time, but did not reach 
their pretreatment level of hairlessness. Patient 3 lost all 
the regrowth while on therapy and, as yet, has not 
restarted treatment. None of the four patients who 
showed no growth of hair while being treated with DPC 
grew hair during the 6 months after treatment was 
withdrawn. 

In summary. eight out of 12 children (6794) with 
extensive AA or AT regrew scalp hair following treat- 
ment with DPC. Four (3395) had complete regrowth. Six 
months after treatment was discontinued, four of the 
eight children with regrowth maintained a good, cosme- 
tically acceptable, head of hair. 


Discussion 


The effectiveness of DPC in the treatment of AA in adults 
has been demonstrated previously." > * 7 However, the 
use of DPC in the treatment of AA occurring in childhood 
has not previously been reported. Extensive AA or AT 
occurring in childhood is generally considered to be a 
more intractable disease than in adults. Nevertheless, 
the response to DPC in these children was very similar to 
that seen in our previous cohort of adult patients and 
33% and 29%, respectively, achieved complete regrowth 
of hair.’ Similarly, as in the adult study, the duration of 
alopecia appeared to have no effect on the outcome of 
treatment. 

Because AA is considered to be an autoimmune 
disease, a familial tendency towards AA might be 
expected. In this study of childhood alopecia, eight (67%) 
had a positive family history, but this did not appear to be 
a detrimental feature with regard to the response to DPC, 
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in that five of the eight with regrowth also had a positive 
family history. Similarly, atopy did not reduce the child's 
ability to respond to DPC, and three of six children who 
were atopic responded, two with complete regrowth. 

Overall, this study has demonstrated that DPC is an 
effective treatment for AA of childhood, particularly as 
four of the eight with regrowth (33% of the patients) 
retained a cosmetically acceptable head of hair 6 months 
after treatment was discontinued. 

However, treatment of AA with a contact allergen 1s 
not curative, therefore further treatment ts likely to be 
needed, albeit intermittently, throughout the indi- 
vidual's life. Apart from the large commitment this 
imposes on the child and his or her family, there must 
remain a degree of uncertainty as to the long-term effects 
of what is a relatively untested treatment. For this 
reason, treatment of childhood AA with DPC should be 
reserved for severe, long-standing disease, and should 
only be prescribed after the parents have been made 
completely aware of all possible side-effects to the 
treatment. At the same time it is worthy of note that 
many parents in this position are prepared to accept a 


degree of risk if there is any hope of restoring thetr child 
to 'normality'. 
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Summary 


Dowling-Degos disease and Kitamura's reticulate acropigmentation are both rare disorders of 


pigmentation, which predominantly affect the flexures and the extremities, respectively. A small 
number of patients with features of both disorders have been described, suggesting that these clinical 
patterns may be different manifestations of the same disease. We present a further case to support this 


conclusion. 


Case report 

A 56-year-old Caucasian man had a 20-year history of a 
pigmented rash that affected the axillae and neck. This 
had a rapid onset and, according to the patient, devel- 
oped a few weeks after a large blood transfusion, and had 
gradually got worse. The eruption was asymptomatic 
except for episodic axillary soreness and pruritus. These 
episodes were associated with a change in the morpho- 
logy of the eruption to form erythematous papules or 
erosions. This appearance had previously suggested a 
diagnosis of Hailey-Hailey disease (benign familial pem- 
phigus) but his family history was negative and two 
previous skin biopsies had shown no evidence of acan- 
tholysis. Examination revealed widespread pigmen- 
tation which was most prominent in the axillae and on 
the face and sides of the neck (Fig. 1), but extended over 
the whole trunk and to all parts of the upper limbs except 
the palms (Fig. 2). Individual lesions were stellate small 
macules, which coalesced into a reticulate pattern 
around the neck and in the axillae. Confluent erythema- 
tous papules were also present in both axillae, and some 
pitted scars around the mouth. 

A skin biopsy demonstrated patchy epidermal thin- 
ning with hyperkeratosis, and focal oedema and neutro- 
phil polymorph exocytosis suggestive of superficial 
infection. Digitate epidermal prolongations with pig- 
mentation at the tips were prominent (Fig. 3), and 
similar epithelial prolongations extended from the infun- 
dibulum of a hair follicle. There was intense focal 
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Figure 1. Reticulate pigmentation of the neck in Dowling-Degos 
disease. 
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Figure 2. Pigmented macules on flexor aspect of wrist. suggestive of 


Kitamura's reticulate acropigmentation. 


pigmentary incontinence. Staphylococcus aureus was 
cultured from the axillae, and the erythematous lesions 
responded to topical mupirocin ointment. 


Discussion 


The flexural pigmentation in this patient had the typical 
clinical and histological features of Dowling-Degos 
disease (DDD),'~> although the lack of other affected 
family members and the presence of secondary infection 
caused initial diagnostic difficulty. The focal pigmentary 
incontinence noted in the axillary biopsy may have been 
related to this episodic inflammation. A further unusual 
clinical feature was the presence of pigmented macules 
extending as far as the hands; these had the angulated 
freckle-like morphology of the lesions observed in two 
rare acral pigmentation disorders described by Kitamura 
and Akamatsu^ and by Dohi,” although the lesions in 
our patient did not correspond absolutely with either of 
these disorders. In Kitamura's reticulate acropigmen- 
tation (KAR, acropigmentatio reticularis) the pigmented 
lesions are atrophic, a feature which was not clinically 





Figure 3. Histology of axillary skin biopsy. Digitate epidermal projec- 
tions typical of Dowling-Degos disease. with superficial epidermal 
oedema due to secondary infection. 


obvious in our patient. However, although the acral 
macules were not biopsied, there was mild epidermal 
atrophy in the axillary biopsy specimen. Palmar pits, 
which are usual but not invariable’ in this disorder, were 
not present in our patient. The absence of hypopig- 
mented macules excluded the diagnosis of reticulate 
acropigmentation of Dohi (dyschromatosis symmetrica 
hereditaria). The presence of KAR lesions in patients 
with DDD has been reported previously*" and this was 
thought to be the most appropriate diagnosis in our 
patient. Several disorders have been brought into the 
spectrum of DDD by Rebora and Crovato.^ following 
their description of a patient with features of both DDD 
and KAR.? It is interesting that their patient had a rapid 
onset of multiple extensive pigmented macules similar to 
that described by our patient. The family of their patient 
included cases of apparent DDD alone (mother) and KAR 
alone (sister), suggesting that these patterns of pigmen- 
tary abnormality are both part of the same disorder. A 


DDD AND KITAMURA'S ACROPIGMENTATION 


further family with more uniform features in the affected 
members has recently been described. Rebora and 
Crovato reviewed other disorders which might also form 
part of this spectrum,” and concluded that a further six 
patients (five in one family,'® and another originally 
diagnosed as xeroderma pigmentosum?!) had been 
reported with coexistence of DDD and KAR, and that two 
patients diagnosed as cases of pigmentatio reticularis 
faciei and colli with epithelial cystomatosis had clinical 
features of DDD but the histology of KAR. Wilson Jones 
and Grice! had previously suggested that DDD has a wide 
spectrum; one of the previously reported cases discussed 
in their review of DDD had lesions extending to involve 
the wrists'? and may therefore also have had the 
combination of DDD and KAR. Our patient adds support 
to the conclusion that such patients do not have chance 
coexistence of two very rare disorders, but that KAR is 
part of the spectrum of DDD. 
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Summary 


A case of haemorrhagic pompholyx occurring in a 29-year-old man with linear IgA disease is 


described. There were several features in our patient that are usually seen in chronic bullous disease of 
childhood. Treatment with dapsone cleared the eruption but induced a progressive yet reversible 


neutropenia. 


Case report 


A 29-year-old man presented in October 1988 with a 4- 
month history of a blistering eruption which began on 
the face and spread to the upper back. He had chronic 
schizophrenia which was well controlled on sulpiride. 
but was not taking any other medication. Treatment 
was commenced with a moderately potent topical 
corticosteroid and oral flucloxacillin and this resulted in 
a dramatic response with complete clearing of all the 
skin lesions within 1 week. However, the rash relapsed 
10 days later, and in addition to the previously affected 
sites, there was involvement of the groins, abdomen. 
mouth, scalp and palms. Examination revealed clear 
intact blisters, erosions and crust formation (Fig. 1): 
some areas in the groins also had an annular arrange- 
ment of blisters resembling a ‘cluster of jewels’. There 
was severe mouth ulceration, and examination of the 
eyes by an ophthalmologist revealed a few superticial 
corneal erosions but no scarring. The palms showed 
hyperhidrosis and haemorrhagic blisters (Fig. 2) as well 
as sago-grain microvesicles. The feet were clear. 

A biopsy of a representative lesion from the abdomen 
showed a subepidermal blister, papillary microabscesses 
and a predominence of eosinophils. Direct immunofluor- 
escence on perilesional skin from the abdomen and palm 
demonstrated identical changes with a homogeneous 
and linear deposition of IgA along the basement mem- 
brane zone (BMZ) Indirect immunofluorescence 
revealed a circulating anti-BMZ IgA antibody at a titre of 
1:32 using whole skin and a titre of 1: 128 using saline- 
split skin. Standard haematological and biochemical 
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parameters were normal, and there was no evidence of 
malabsorption. An endoscopic duodenal biopsy showed 
an increased number of chronic inflammatory cells in 
the lamina propria, but there was no evidence of villous 
atrophy. 

In contrast to the marked improvement of the rash 
with a topical corticosteroid and a systemic antibiotic on 
the first occasion. this regimen failed to make an 
impression after the relapse. Treatment was thus 
changed to dapsone 100 mg daily, and increased to a 
dose of 150 mg daily after 1 week. This resulted in 
complete healing of the skin lesions and the mouth 
ulcers. However, dapsone produced a steady decline in 
the neutrophil count (Fig. 3). which continued for 1 
week after stopping the drug. The lowest leucocyte count 
was 2-2 x 10?/1 (neutrophils 22%: lymphocytes 6496; 
monoyctes 9% and basophils 5%) which was reached 
6:5 weeks after starting dapsone. The haemoglobin level 


Figure 1. Blistering eruption with erosions on nape of neck and upper 
back. 
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Figure 2. Haemorrhagic vesicles on the palms. 


fell from a pretreatment value of 12:8 g/dl to 10-4 g/dl 
and the MCV rose from 83 to 99 fl. The platelet count 
remained normal. The patient did not develop any 


evidence of systemic infection during the short period of 


neutropenia. One year after the withdrawal of dapsone 


there has been no relapse of blisters or recurrence of 


neutropenia. Treatment with sulpiride has continued 
unaltered. 


Discussion 


Haemorrhagic pompholyx was described by Barth et al.! 
in three patients with bullous pemphigoid. It has also 
been reported in dermatitis herpetiformis^ and has been 


4.5 DAPSONE 


Neutrophil count (xlO9/1) 


Weeks 


Figure 3. Fall in neutrophil count during treatment with dapsone. and 
recovery on withdrawal. 





observed in pemphigoid gestationis. The above case 
shows that it can also occur in adult linear IgA disease. 
Thus, haemorrhagic pompholyx can be a feature of a 
number of subepidermal blistering disorders, and it may 
not be as useful a sign of bullous pemphigoid as had been 
thought. Haemorrhagic blisters have also been de- 
scribed occurring at sites distant from the palms and 
soles in three subepidermal blistering disorders. This 
suggests that haemorrhagic pompholyx simply repre- 
sents a further manifestation of the underlying blistering 
disorder rather than a separate disease entity. 

Adult linear IgA disease and chronic bullous disease of 
childhood (CBDC) used to be regarded as separate 
entities differing in the age of onset, extent of mucosal 
and perineal involvement, prognosis. circulating IgA 
anti-BMZ antibody titre and the incidence of HLA-B8.*^ 
However, there were several features of our case that are 
usually seen in CBDC, such as the extensive perineal and 
facial involvement. prolonged remission and the pres- 
ence of circulating IgA anti-BMZ antibody. A consider- 
able overlap in the clinical features between adult linear 
IgA disease and CBDC has recently been highlighted by 
Wojnarowska et al.” In addition, no absolute differences 
have been found between the two conditions and it has 
been suggested that they are the same disease. 

Dapsone and sulphonamides are currently regarded 
as the treatment of choice for linear IgA disease” but both 
are liable to produce blood dyscrasias. Dapsone fre- 
quently induces a dose-dependent Coombs test negative 
haemolytic anaemia, particularly with doses above 100 
mg daily. However, an adverse effect of dapsone on the 
neutrophil count is much rarer and is unpredictable. The 
precise mechanism of this effect is unclear but the 
generation of superoxide radicals and hydrogen peroxide 
by a metabolite of dapsone may be relevant in damaging 
the cell membrane of neutrophil precursors by peroxida- 
tion.’ The factors determining the susceptibility of 
individuals to an adverse effect of dapsone on the 
neutrophil count also remain to be elucidated. The 
incidence of dapsone-induced agranulocytosis (a syn- 
drome of neutropenia with systemic infection) has been 
reported to occur in 1 in 2000 to 1 in 5000 cases. This 
agranulocytosis becomes manifest 3-12 weeks after 
commencing dapsone and is associated with 50% mor- 
tality.” In most previous reports of dapsone-induced 
agranulocytosis the white cell count had not been 
checked after starting the drug until after the onset of a 
systemic infection." !! Therefore it has not been clear 
whether the agranulocytosis develops abruptly or is 
preceded by a progressively worsening neutropenia. The 
above case demonstrates that dapsone can produce a 
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progressive decline in neutrophil count and it is likely 
that agranulocytosis would have supervened if the drug 
had not been withdrawn. Thus, life-threatening agran- 
ulocytosis might be avoided by checking the full blood 
count after commencing dapsone, and stopping the drug 
if the neutrophil count shows a significant decrease. 


Acknowledgment 


We would like to thank the Department of Immunofluor- 
escence, St John's Dermatology Centre (formexly St 
John's Hospital for Diseases of the Skin) for the indirect 
tmmunofluorescence findings. 


References 


1 Barth JH, Fatrns GM, Wojnarowska F, White JE. Haemorrhagic 
pompholyx is a sign of bullous pemphigoid and an indication for 
low dose prednisolone therapy. Clin Exp Dermatol 1986; 11: 409- 
12. 

2 Pierce DK, Purcell SM, Splelvogel RL. Purpuric papules and vesicles 


10 


11 


of the palms in dermatitis herpetiformis. J Am Acad Dermatol 1987; 
16: 1274—6. 

Massone L, Borghi S, Pestarino A et al. Dermatitis herpetiformis: A 
case with palmar purpuric lesions treated with disodium cromo- 
glycate. J Am Acad Dermatol 1988; 19: 577. 

Leonard JN, Haffenden GP, Ring NP et al. Linear IgA disease in 
adults. Br J Dermatol 1982; 107: 301-16. 

Mobacken H, Kastrup W, Ljunghall K et al. Linear IgA dermatosis: 
a study often adult patients. Acta Derm Venereol (Stockh) 1983; 63: 
123-8. 

Wojnarowska F, Marsden RA, Bhogal B, Black MM. Chronic 
bullous disease of childhood, childhood cicatriclal pemphigoid, 
and linear IgA disease of adults. J Am Acad Dermatol 1988; 19: 
792-805. 

Weetman RM, Boxer LA, Brown MP et al. In vitro inhibition of 
granulopoiesis by 4-amino-4'"-hydroxylaminodiphenyl sulphone. 
Br J Haematol 1980; 45: 361-70. 

Friman G, Nystrom-Rosander C, Jonsell G et al. Agranulocytosts 
associated with malana prophylaxis with maloprumn. Br Med J 
1983; 286: 1244-5. 

Ognibene AL. Agranulocytosis due to dapsone. Ann Intern Med 
1970; 72: 521-4. 

Stickland JF, Hurdle ADF. Agranulocytosis probably due to 
dapsone m an infantry soldier. Med J Aust 1970; i: 959-60. 
Smithurst BA, Robertson I, Naughton MA Dapsone-induced 
agranulocytosis complicated by gram-negative septicaemia. Med J 
Aust 1971; 1: 537-9. 


British Journal of Dermatology (1991) 125, 175-177. 


ADONIS 0007096 39100190E 


Bacillary angiomatosis associated with cytomegalovirus 


infection in a patient with AIDS 


C.LOPEZ-ELZAURDIA, J.FRAGA, MIRIAM SOLS,* E.BURGOS,t M.SÁNCHEZ GARCÍA 


AND A.GARCÍA-DÍEZT 


Departments of Pathological Anatomy and *Dermatology, Hospital de la Princesa, Universidad Autónoma, Madrid 
tSection of Electron Microscopy, Department of Pathological Anatomy, Hospital La Paz, Madrid, Spain 


Accepted for publication 27 February 1991 


Summary 


cytomegalovirus infection (CMV ). 


Bacillary angiomatosis is a recently described bacterial 
complication occurring in patients with the acquired 
immunodeficiency syndrome (AIDS). It is caused by a 
Gram-negative bacillus that can be demonstrated in 
tissues with the Warthin-Starry stain and on electron 
microscopy. The micro-organism is similar to that which 
causes cat-scratch disease.'^? The first case was recog- 
nized retrospectively in 1983 by Stoler et al? as an 
atypical subcutaneous infection in a patient with AIDS. 
Since then there have been 34 reported cases? " in the 
literature. This distinct vascular disorder in patients with 
AIDS was described as epithelioid angiomatosis," but in 
1988 the term bacillary angiomatosis was proposed^ 
pending an exact identification of the causative micro- 
organism. 

We present a patient with AIDS with bacillary 
angiomatosis and CMV inclusions in the endothelial cells 
of the vascular lesions. 


Case report 


A 38-year-old Caucasian homosexual man with stage IV 
AIDS and with CMV choroido-retinitis and gastritis and 
candidal oesophagitis, presented with two nodular 
lesions on the right leg. No other lesions were present 
and these nodules slowly increased in size, the one on the 
right ankle later becoming ulcerated (Fig. 1). 

The histology of the lesion on the right ankle showed 
vascular proliferations that extended from the reticular 
dermis to the subcutaneous tissue. These vascular 
structures varied in size and were set in an oedematous 
stroma that resembled granulation tissue. The vessels 
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A patient with AIDS is reported with the recently described bacillary angiomatosis and with 


were lined with prominent endothelial cells and in the 
surrounding tissue there was an intense inflammatory 
infiltrate composed mainly of neutrophils with leucocy- 
toclasis and abundant granular amphophilic material 
(Fig. 2). Electron microscopy showed numerous bacilli 
(Fig. 3). The Warthin-Starry stain failed to demonstrate 
the presence of bacilli. Intranuclear and intracyto- 
plasmic inclusions, characteristic for CMV, were 





Figure 1. Ulcerated nodule on right ankle. 
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Figure 2. Vascular spaces lined by epithelioid endothelial cells. In the 
oedematous stroma there are numerous neutrophils as well us clumps 
of granular amphophilic materials (arrows) (haematoxylin and eosin, 
x 100). Inset: detail of the granular amphophilic material (arrow) 
(haematoxylin and eosin, x 400). 


observed in some of the prominent endothelial cells in 
the vessels (Fig. 4). These inclusions were positive to an 
anti-CMV monoclonal antibody diluted to 1:25 and 
using an indirect immunoperoxidase method. 

The patient was treated with oral isoniazid, rifampicin 
and pyrazinamide and after 2 months the lesions had 
completely resolved. However, the patient later died 
from the complications of disseminated CMV infection 
and at autopsy, in addition to the choroido-retinitis. 
there was evidence of CMV infection in the lung and 
gastrointestinal tract. 





Discussion 


Bacillary angiomatosis after Kaposi's sarcoma is the next 
most common angiomatous skin lesion to be associated 
with HIV-1 infection." The histology is similar to that of 
pyogenic granuloma, although the endothelial cells are 
markedly atypical and adjacent to the vascular spaces 
there are numerous neutrophils with necrosis and 
granular material that contain clusters of bacilli. These 
bacilli have been considered to be identical or similar to 
those seen in cat-scratch disease. In our patient we had 
difficulty in identifying the bacilli using the Warthin- 
Starry stain, and we found that electron microscopy was 
of help in confirming the presence of these bacteria.'! 

The histopathology of our case resembled closely 
those previously described, although in our patient there 
were abundant inclusions indicative for CMV infection 
in the prominent endothelial cells. The presence of CMV 
was confirmed using the anti-CMV monoclonal antibody 
(CCH2), that is considered to be almost as specific as the 
in-situ hybridization technique. '? 

It has been reported that the tat gene of HIV induces 
dermal lesions similar to those of Kaposi's sarcoma in 
transgenic mice.'’ Also, pyogenic granulomas have 
been described in patients with terminal malignant 
disease,'*'> in which there may be severe immunode- 
pression not caused by HIV-1 virus. Also, recently a case 
has been described of bacillary angiomatosis in an 
immunocompetent patient." 

Cytomegalovirus DNA has been detected in both 
classical and epidemic Kaposi's sarcoma by in-situ 
hybridization'^ and the angiogenic capacity of this virus 


Figure 3. Electron micrograph showing 
numerous extracellular bacillary structures 
(original x 2200). Inset: higher 
magnification showing trilaminar wall 
structures typical for Gram-negative bacilli 
(original x 11,500). 
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Figure 4. Intranuclear and intracytoplasmic inclusions diagnostic for 
cytomegalic infection (haematoxylin and eosin, x 400). 


is known.'’ However, the association of CMV with 
bacillary angiomatosis is unusual and we have found 
only one previous case in the literature." We believe that 
the CMV infection was not directly responsible for the 
development ofthe lesions of bacillary angiomatosis. The 
bacillus of cat-scratch disease is probably the causative 
agent and this could produce substances that have a 
direct effect in vessels and induce proliferation. However, 
there is little clinical and histological similarity between 
the condition of bacillary angiomatosis and cat-scratch 
disease. Also, only one case of cat-scratch disease in a 
patient with AIDS has been previously reported." 
Although the DNA of the Epstein-Barr virus has recently 
been demonstrated in the endothelial cells in patients 
with bacillary angiomatosis with AIDS, the pathogenic 
role of this virus remains to be clarified. '* 

In conclusion, bacillary angiomatosis is an infectious 
disease that is almost exclusively seen in patients with 
HIV infection. Treatment of the condition with appro- 
priate antibiotics is indicated. 
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Summary 


Royal Victoria Infirmary, Newcastle upon Tyne NEI 4LP. U.K 


A 7-year-old boy with a systematized verrucous epidermal naevus. multiple pigmented naevocytic 


naevi and precocious puberty is described. The possible basis for this previously inreported 


association of abnormalities is discussed 


A linear epidermal naevus may be accompanied by other 
abnormalities. The term epidermal naevus syndrome 
refers to its association with neurological, ocular, skele 
tal or other abnormalities. We describe a child with à 
svstematized epidermal naevus and precocious puberty 


an association not previously described. 


Case report 


4 male infant, M.W., birth weight 4-0 kg. initially 
presented aged 6 weeks with a urinary tract infection 
Hepatomegaly was noted at 2 months, enlarged genita 
lia at 18 months, and pubic hair and accelerated growth 
by 2 vears. Numerous brown streaks on the skin were 
first observed at 2 years and have become mort 
prominent. Between the ages of 3 and 4 years bilateral 
inguinal hernias were repaired. He attends normal 
school but requires remedial reading lessons. For the 
past year he has suffered occasional absence attacks 
He is the only child of healthy, non-consanguineous 
parents. His mother had been treated for infertility but 
was on no medication when she conceived or during 
pregnancy. She had had 12 siblings, four of whom had 
serious diseases, namely fatal heart disease in infancy, a 
bleeding tendency. hydronephrosis requiring nephrec 
tomy at age 16, and fatal malignant hyperpyrexia. This 
last diagnosis was excluded in the mother on muscle 


biopsy. 


Physical examination 
On examination, aged 8 years, his height (141 cm) and 


weight (41 kg) were well above the 97th cent ile. He was 
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somewhat brachycephalic and prognathic (Fig. 1). His 
whole bodv was affected by brown streaks and whorls, 
warty on the neck and just palpable on the trunk and 
limbs, distributed in Blaschko's lines (Figs 2 and 3). Scalp 
hair arising from abnormal skin was short, coarse, blond 
and wavy. compared with the normal scalp terminal 
hairs. The abnormal hairs were shed more otten, 


suggesting a short cycle time. Eight weeks after cutting. 





Figure 1. Brachycephaly and prognathism plus multiple naevi 
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Figures 2 and 3. Brown streaks and whorls on the trunk plus multiple 
naevi. 


the abnormal hairs had grown 1 cm less than adjacent 
normal hairs, so the rate of growth was also reduced. On 
the trunk and limbs hair growth on the abnormal skin 
was greater than that of adjacent vellus hair. There were 
multiple darkly pigmented raised naevi up to 7 mm in 
diameter distributed asymmetrically mainly on the head 
and upper trunk, occurring on both normal and verru- 
cous skin (Figs 1 and 2). His nails and teeth were normal 
apart from dental malocclusion and advanced dental 
maturity. He had acne, a deep voice, axillary and pubic 
hair, enlarged testes (15 c.c.), and a proportionately 
enlarged penis. The liver, which in infancy had been 
smoothly enlarged to 2 cm below the coastal margin. 
was no longer palpable. Ocular and neurological exam 
inations were normal apart from poor hand-eye co 
ordination. Psychological examination revealed normal 
overall intelligence, with a reading disability due to a 
specific problem with perception of shapes. 


Investigations 


At 6 weeks, two mid-stream urine specimens contained 
significant numbers of pus cells and Escherichia. coli. 
Blood urea and electrolyte levels were normal, apart 


) 
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from a low bicarbonate of 11 mmol/l (normal 
mmol/l) with a urinary pH of 6-7 indicating renal 
tubular acidosis. An intravenous pyelogram showed left 
pelvicalyceal dilatation. An '^?] scan showed normal 
concentration in both kidneys. but no drainage from the 
left kidney until a diuretic was administered, suggesting 
dilatation without obstruction. A recent renal ultra 
sound examination showed the left kidney to be smaller 
with slight calyceal dilatation and parenchymal loss at 
the upper pole. and renal function is now normal 

Investigation of the hepatomegaly revealed normal 
liver function tests, glucose, and «-foeto protein, but x-1 
antitrypsin was reduced at 1:3 g/l (normal range 1:8 
X0) with a heterozygous (PiMS) phenotype. Both 
parents were also heterozygous (PiMS) with x-1 anti- 
trypsin levels of 1*0 g/l (mother) and 1-5 g/l (father). 
Urinary screening for elevated amino acids, organic 
acids and mucopolysaccharides was negative. A skeletal 
survey at 2 months revealed bilateral coxa vara and 
deformity of the proximal ends of both radii. There was 
no fibrous dysplasia. The bone age was 4:7 years at 
chronological age 2*1 years, rising to 11-7 at 5 years 
and 15-7 at 6:8 years. 

Skin biopsies were taken for routine histology, elec- 
tron microscopy and fibroblast culture. Lesional skin on 
the trunk compared with adjacent normal skin showed 
only the acanthosis, papillomatosis and hyperkeratosis 


180  C.MOSS et al. 


characteristic of a verrucous epidermal naevus and these 
changes were more prominent in the more warty 
lesional skin of the neck. There was no inflammation or 
epidermolytic change. A dark mole from the chest was 
histologically a pigmented compound naevocytic nae- 
vus, Fibroblasts cultured from both affected and unaf- 
fected skin showed normal 46XY karyotype with no 
chromosomal abnormalities or mosaicism. Melanocytes 
appeared normal on electron microscopy. 

Full endocrine evaluation showed only the following 
abnormalities. Testosterone level (nmol/l) was 1-2 at 3 
years 1 month, 10-8 at 4 years, 12-0 at 6 years and less 
than 1-0 at 8 years (normal adult male values 8:5-28:4 
nmol/l). An LHRH stimulation test at 2 years gave the 
following results at times O, 30 and 60 min, respectively 
(with normal unstimulated adult male values in brack- 
ets): LH 6:3, 31, 27 U/l (1-6 U/l); FSH 1-7, 2:4, 2:9 U/l 
(1-7 U/l). An overnight gonadotrophin profile at age 6 
years showed characteristic pubertal LH pulses, which 
were subsequently suppressed by Decapeptyl. Basal and 
stimulated levels of cortisol and growth hormone were 
normal. Skull X-ray and electroencephalogram were 
normal, as was cranial computerized tomography on 
four occasions. Magnetic resonance imaging is awalted. 


Management 


Treatment with cyproterone acetate 50-100 mg daily 
from age 2 years 4 months to 5 years did not slow his 
development. The long-acting LHRH analogue buserilin 
200 ug was administered three times daily intranasally 
for the following year, but was poorly tolerated because 
of rhinitis and was ineffective. However, monthly intra- 
muscular injections of a long-acting LHRH analogue, 
Decapeptyl, at a dose of 2-75 mg (66 ug/kg), commenced 
at age 6 years, have Improved his acne and reduced the 
frequency of penile erections. His growth has slowed 
over the last 2 years, probably because of epiphyseal 
fusion. 


Discussion 

The major cutaneous abnormality in this patient is 
verrucous epidermal naevus. The relatively smooth 
texture, light brown colour and wide distribution of this 
patient's lesions are unusual, but have been described tn 
other cases. The terminology of epidermal naevi is 
confused. Some authors would use the term ichthyosis 
hystrix for such an extensive bilateral epidermal naevus, 
but most would confine this term to a linear epidermal 
naevus with the histological features of epidermolytic 


hyperkeratosis. The lesions biopsied in this patient 
showed only verrucous epidermal naevus and not 
sebaceous naevus, comedone naevus or ichthyosis hys- 
trix, but these histological variants may be found in the 
same patient at different times and at different sites, even 
within the same lesion.’ Therefore Solomon and Esterley 
regarded them all as variants of the same abnormality 
and grouped them all under the title ‘epidermal nae- 
vus’.? Inflammatory linear verrucous epidermal naevus 
is probably a distinct entity.* 

The pattern of Blaschko’s lines ts well shown in this 
patient, with lesions radiating laterally round the trunk 
from a V at the back and meeting in the midline 
anteriorly, whorling on the flanks, and extending 
linearly along the limbs. The lines radiate laterally from 
the corners of the mouth and appear to spiral around the 
scalp. The direction of Blaschko’s lines is most readily 
explained by the clonal expansion and migration of 
ectodermal cells outwards from the dorsal primitive 
streak.5 

Sexual precocity in this boy was due to premature 
maturation of the hypothalamic-pitultary axis ('true' 
precocious puberty), rather than autonomous end- 
organ activity ('pseudopuberty') No cause has been 
found but a tumour must be suspected. Precocious 
puberty is four to five times more common and more 
often idiopathic in girls, a hormone-secreting tumour 
being identifiable in 80-90% of boys.” Because this boy 
had hepatomegaly, hepatoblastoma with ectopic gona- 
dotrophin production was considered. The gonadotro- 
phin may be HCG which cross-reacts with LH in 
immunoassay.’ This diagnosis has however been 
excluded by a normal serum «-foeto protein level, and by 
the exaggerated LH response to LHRH which is diagnos- 
tic of precocious puberty of central origin. In some 
children previously thought to have idiopathic preco- 
clous puberty, small hypothalamic hamartomas have 
been found. These are Isodense tumours which may not 
be seen on computerized tomography but only on 
magnetic resonance imaging. A small benign LH- 
secreting hypothalamic hamartoma remains a possibi- 
lity in this patient. 

Sexual precocity due to McCune-Albright syndrome 
was excluded in our patient firstly by the absence of 
polyostotic fibrous dysplasia on skeletal survey, and 
secondly by the absence of the typical flat, non-verru- 
cous asymmetric pigmented patches which do not 
usually conform to Blaschko's lines, although Happle 
has argued that they may do so.!? Finally precocious 
puberty in McCune-Albright syndrome is usually gona- 
dotrophin-independent and responds to treatment with 
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cyproterone, a peripherally acting agent, rather than 
LHRH agonists, which work centrally by suppressing the 
pulsatile release of gonadotrophin necessary for true 
puberty. In some patients with McCune-Albright syn- 
drome the early elevation of sex steroids due to pseudo- 
puberty may initiate the early maturation of the hypo- 
thalamic-pituitary axis and premature true puberty.!! 
but in this boy gonadotrophins were elevated from the 
age of 2 years. Interestingly, epidermal naevi have been 
reported in three patients with polyostotic fibrous dys- 
plasia.!^-!* All were male, none had precocious puberty, 
and in all the predominant cutaneous abnormality was 
widespread verrucous epidermal naevus mainly on the 
upper part of the body. 

Sexual precocity and pigmented spots occur together 
in the Carney complex,'> but this diagnosis can be 
dismissed for the following reasons. Firstly, the various 
endocrine disturbances reported in the Carney complex 
are due to end-organ dysfunction, adrenocortical disease 
being the most frequent, and precocious puberty arising 
from testicular tumours. In this patient the only endo- 
crine abnormality was precocious puberty and this was 
of central origin. Secondly, the cutaneous features of the 
Carney complex, namely lentigines. blue naevi and 
myxomas in a predominantly mid-facial distribution, are 
quite different from those in our patient who had 
compound melanocytic naevi and epidermal naevi 
widely distributed on the head and trunk. Thirdly, there 
was no clinical evidence of atrial myxoma. Particular 
attention was paid to the cardiovascular system in our 
patient because his radial abnormality resembled that 
seen in Holt-Oram syndrome in which cardiac anoma- 
lies occur and which has been described in association 
with 2-l-antitrypsin deficiency.!° Echocardiography 
was not indicated. 

Several of this patient’s abnormalities have previously 
been reported in association with linear epidermal naevi. 
His bony abnormalities include the unusual shape of the 
cranium, a large jaw and deformities of the radial heads, 
in addition to changes secondary to precocious puberty. 
The skeletal changes found in other patients were 
extremely varied but included hypertrophy of cranial 
bones, and hypoplasia of limb bones. Inguinal hernias 
occurred in this patient and in five of 119 patients with 
epidermal naevi'? but this may be a chance association. 
Renal abnormalities in previous patients included horse- 
shoe kidney. ectopic ureter. double collecting system. 
vitamin D-resistant rickets and nephroblastoma. while 
our patient had pelvicalyceal dilatation with infection 
and transient renal tubular acidosis. He also has multiple 
compound pigmented naevocytic naevi. Their rapid 


proliferation may be partly due to his precocious 
puberty. Multiple pigmented naevi were found in six out 
of 60 patients with the epidermal naevus syndrome.’ 
and in a patient reported by Sugarman and Reed.'5 One 
of the patients with epidermal naevus and polyostotic 
fibrous dysplasia! appears from the illustrations to have 
had numerous melanocytic naevi as well as a coloboma 
ofthe eyelid. The pigmented naevi are not localized to the 
linear epidermal naevus. The neurological abnormalities 
most commonly associated with epidermal naevi are 
mental retardation and epilepsy. This patient has 
recently developed absence attacks suggestive of petit 
mal epilepsy. with a normal electroencephalogram 
between attacks. He has a specific learning disability, 
which, had it not been identified and treated early, 
would have led to profound educational delay. Endocri- 
nopathy is not associated with epidermal naevi except in 
one adult male who developed a pituitary tumour, 
presenting with headache, hypogonadism and hypo- 
thyroidism.'? One child with an epidermal naevus 
developed the diencephalic syndrome of emaciation and 
was found to have a hypothalamic hamartoma but had 
no apparent endocrine abnormalities"? 

The association of a linear epidermal naevus of either 
verrucous or sebaceous type with abnormalities in other 
systems, particularly the nervous system, eye and 
skeleton! ?' has been called the epidermal naevus syn- 
drome.' The syndrome has never been defined precisely 
and the associated abnormalities are extremely variable. 
The estimated frequency of the various associated 
abnormalities is subject to ascertainment bias. Thus in a 
series of 37 patients reviewed in the neurological 
literature,?? 100%, had neurological involvement. and 
the incidence of skeletal and ocular abnormalities was 
65 and 46%, respectively. In a recent study of 119 
patients with epidermal naevus presenting to dermatolo- 
gists. 16% had two or more other abnormalities: 15% 
had neurological abnormalities, 1 595 skeletal and 9-6% 
ocular.'’ Solomon and Esterly reported 60 patients with 
the epidermal naevus syndrome of whom 50% had 
severe to moderate neurological impairment and 33% 
had ocular manifestations." They did not state their 
diagnostic criteria, but it is clear from the figures that 
they did not regard either ocular or neurological abnor- 
malities as essential. Patients with epidermal naevi and 
localized gigantism have been regarded as a distinct 
entity but even this subgroup is so variable that it has 
been called Proteus syndrome?! after the Greek god who 
could change his form. 

It seems likely that the diverse abnormalities in this 
syndrome are linked by a common pathogenesis, namely 
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a failure In tissue organization including a particular 
tendency to form hamartomas, ie. benign tumours 
present at or soon after birth and containing normal 
tissues in abnormal proportions. Verrucous epidermal 
naevi can themselves be considered hamartomas and 
are commonly associated with other hamartomas, in 
particular haemangiomas and melanocytic naevi in the 
skin!5 and vascular or neural tumours in the brain.???* 
This patient has two types of cutaneous hamartoma, 
epidermal and melanocytic, and he may also have a 
hypothalamic hamartoma. Other neurocutaneous syn- 
dromes, or phakomatoses, such as tuberous sclerosis and 
von Recklinghausen's neurofibromatosis also comprise 
hamartomas in various organs, but the range of 
tumours found is more limited than in the epidermal 
naevus syndrome. 

The cause of epidermal naevi is unknown. The parents 
of our patient share the same rare protease inhibitor 
phenotype, PIMS, carried by less than 5% of the 
population, suggesting that they may unknowingly be 
consanguineous and that thelr son's disorder may be 
recessively inherited. However in general patients with 
epidermal naevi have no family history of either the skin 
disorder or consanguinity, and the disorder is more likely 
to reflect a new mutation. If Blaschko's lines are indeed 
the boundaries between different clones of cells this 
cutaneous mosaic pattern may represent genetic mosal- 
cism. We suggest that the linear skin lesions in this 
patient represent clones of cells carrying a somatic 
mutation too small to be detected by cytogenetic analy- 
sis. 

The spatial distribution of the neurological lesions is 
also of interest. In almost all patients with linear 
epidermal naevi and neurological abnormalities, the 
naevus on the head is ipsilateral to the brain patho- 
logy:?5 it may be that an ectodermal abnormality 
induces abnormal development in the underlying meso- 
derm.? Perhaps a comparison of genetic material from 
the lesional and non-lesional skin will reveal the basis of 
this patient's disorder. 
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Summary 


A 40-year-old man presented with facial oedema that resulted from an inflammatory reaction to a 


silicone-rubber implant inserted 16 years previously for an augmentation rhinoplasty. 


Case report 


A 40-year-old man presented with a history of intermit- 
tent periorbital oedema over the preceding 3 years. At 
the onset he had had a severe upper respiratory tract 
infection and had been treated with systemic antibiotics. 
Initially both eyes became intermittently uncomfortable, 
but gradually there was a worsening of his periorbital 
oedema which was always more marked on wakening. 
The condition was specifically aggravated by stooping or 
entering a hot atmosphere and he was also aware that 
the flushing became more severe after hot drinks, 
alcoholic beverages and spicy foods. He had received 
systemic antihistamine treatment without benefit and 
both specialist ophthalmological and ENT examinations 
were normal. 

He gave a history of acne vulgaris as a teenager. 
During childhood, he had injured his nose at football and 
at the age of 16 years had undergone a submucous 
resection of part of the nasal septum, followed 5 months 
later by an augmentation rhinoplasty using a silicone- 
rubber implant to correct bridge-line depression. 

On examination he had obvious oedema of his face 
most prominently in his cheeks and forehead. There was 
telangiectasia and evidence of previous acne scarring. 
There was no lymphadenopathy (Fig. 1). 


Investigations 


The following investigations were normal: full blood 
count, ESR, ASO titre, serum IgE and RAST: chest X-ray. 
sinus X-ray, and CT scan of skull; antinuclear factor: 
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Figure 1. Oedema of the face. 


creatinine kinase; Filaria complement fixation test: Tri- 
chinella CIE; 99 mTc, HM-PAO labelled white-cell scan of 
nasal passages or paranasal sinuses; and urinary por- 
phyrins and 5-hydroxyindoleacetic acid. 
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Figure 2. Transverse calculated T] magnetic resonance image through 
both orbits demonstrating bilateral periorbital oedema (white! lying in 
front of the eyes in the medial aspect of the eyelids and marked anterior 
nasal mucosal thickening and oedema. No ocular or orbital abnor 
mality is seen 


A skin biopsy of the cheek revealed alcianophilic solar 
elastosis, a perivascular chronic inflammatory infiltrate 
and upper dermal oedema. A nasal swab was positive for 
Staphylococcus aureus. Nuclear magnetic resonance 
imaging was performed and the images were made using 
an 0.08 Tesla. resistive MR imager designed and built at 
the University of Aberdeen! with a binocular surface coil 
Bilateral 
periorbital oedema was revealed with marked anterior 


specifically designed for imaging the orbits.” 


nasal mucosal thickening and oedema (Fig. 2) 


Treatment and progress 


Systemic antihistamine therapy and an 8-week course of 
tetracycline (1 g per day) were ineffective. Oral predniso- 
lone temporarily reduced the swelling but only at a dose 
> 12-5 mg/day. Minocycline at a dose of 100 mg/day 
was commenced but discontinued after 6 weeks because 
it appeared to provoke a borderline photosensitivity at 
400 nm. Oral isotretinoin 0-5 mg/kg was prescribed for 
3 months without benefit. It was then decided to remove 
the implant. An incision was made vertically through 
the columella of the nose which was scarred. The strut ol 
the hand-carved implant was removed and the cavity 
biopsied. The swab from this area also yielded a scanty 
growth of S. aureus on culture. 

On histological examination it was noted that there 
was a mild, predominantly lymphocytic, inflammatory 
giant cell reaction in relation to amorphous granular 
material. Post-operatively there was no problem of 
infection. In the 2 years since his operation the oedema 
has not totally resolved but his condition is less trouble- 
some. 


Discussion 


This was an unusual presentation of facial oedema. The 
differential diagnoses considered initially were solid 
facial oedema and lymphoedematous rosacea. Solid 
facial oedema has been noted as a complication of acne 
vulgaris,’ usually occurring at least 4 years after the 
onset of the acne. The pathogenesis is so far unknown 
although it has been speculated that the chronic cuta- 
neous inflammation from acne can produce lymphatic 
damage and subsequent progressive oedema of the face. 
Improvement after treatment with isotretinoin and 
clofazimine, both of which are known to stimulate 
macrophage function and phagocytosis, suggests an 
immunological response to the mediators of acne.* It has 
been reported that solid facial oedema in acne does not 
respond to antibiotics, but does respond to steroids in 
doses in excess of 15 mg/day.’ Our patient did not 
respond to tetracycline and minocycline but was 
improved temporarily with oral prednisolone 

Similar inflammation, oedema and pilosebaceous 
changes occur in rare cases of rosacea.” Oedema of the 
face in rosacea may be similar to the acne/solid oedema 
syndrome but responds to antibiotic treatment. 

The possible role of the prosthetic graft material in the 
aetiology of the facial oedema was considered. The 
adherence of bacteria to prosthetic graft material is 
thought to play an important role in the ultimate 
development of infections. It has been demonstrated that 
coagulase negative Staphylococci may be pathogenic in 
this situation." Both Escherichia coli and S. aureus have 
been demonstrated to adhere to silicone, Proplast II, and 
Goretex. Interestingly, in this study, the adherence of 
S.aureus was at a faster rate than E. coli, and the 
bacterial attachment continued to increase through the 
incubation time. This helps to explain the foreign-body 
effect of increased susceptibility to infection of foreign 
materials. Our patient had S. aureus isolated from nasal 
swabs and from the biopsy of the cavity after the removal 
of the silicone implant. 

Long-term problems after insertion of silicone breast 
and joint prostheses have been recognized. Silicone 
lymphadenopathy has been noted in association with 


silicone mastitis” '" 


and after insertion of joint pros- 
theses.! '! ! Silicone is now a well-recognized inducer of 
localized granulomatous inflammation but there are less 
common associations with more complex clinicopatho- 
logical entities. Three patients developed unilateral 
proptosis 13-20 years after repair of orbital floor 
fractures with teflon implants. A woman who had 
subcutaneous liquid silicone injections in the forehead 


for cosmetic reasons developed an acute inflammation of 
the eyelids and orbits 20 years later, which settled over 
2-3 months with topical application of cortisone and 
heparin.!? There is evidence of a death from a giant cell 
myocarditis associated with silicone rubber in dialysis 
tubing.’ A silicone-induced foreign-body reaction with 
dental prostheses has also been reported.!? Both sclero- 
derma!? and human adjuvant disease??? have been 
noted after silicone augmentation mammoplasty. There 
are reports in which removal of the implanted prostheses 
led to some clinical improvement.!? The mechanisms by 
which silicone can induce tissue damage have been 
reviewed.2122 

Our patient was assumed to have lymphoedematous 
rosacea, and solid facial oedema was also considered 
because of his resemblance to patients previously de- 
scribed.?? There is, however, no doubt that the silicone- 
rubber implant was a crucial factor. The presence of 
local infection and the probability of migration of silicone 
particles causing a localized granulomatous inflamma- 
tion, would appear to have resulted in his facial oedema. 
Modern radiological and bioengineering tests did not 
disclose this problem. Foreign-body implants should be 
added to the differential diagnosis of recurrent facial 
oedema in dermatological textbooks. 
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Summary 


A case is reported of a male infant with congenital palmoplantar keratoderma and nail dystrophy who 


developed progressive perioral and perineal keratoderma. In addition, bilateral corneal epithelial 


dysplasia led to severe corneal scarring and impairment of vision. This syndrome has not been 


previously described. 


Case report 


A male infant was born at term (birth weight 7 lb 2 oz) 
after a normal pregnancy. to healthy unrelated parents. 
At birth he had abnormal nails. thickening of the palms 
and soles, scattered scaly patches on his face and a total 
alopecia. Dryness of the skin persisted and he was treated 
for recurrent cutaneous candidiasis. 

At 6 months of age he had severe seborrhoeic eczema 
with cradle cap and crusted red patches on the face and 
shoulders which improved with topical treatment. He 
subsequently developed severe photophobia with red 
eyes and, at 1 3 months, was referred for ophthalmologi- 
cal assessment. 

Examination revealed an atypical right-sided corneal 
ulcer and active vascularization. There was no evidence 
of vernal keratoconjunctivitis or infection and the 
presence of bilateral corneal epithelial dvsplasia sug- 
gested a corneal dyskeratosis. Intensive therapy with 
topical methicillin, gentamicin and prednisolone 0: 1° 
led to a gradual resolution of the ulcer but there was 
extensive residual corneal scarring of the right eve. 

In addition to his eye disease. he had by then 
developed a grossly disfiguring keratoderma around the 
mouth and involving the whole perineum. The appear 
ance was that of a macerated, infected, keratinous 
perioral plaque with fissuring at the corners of the 
mouth and in the thickened skin crease of the chin (Fig. 
1). There was rugose thickening of the genital skin and a 
verrucous infected perianal plaque which extended on to 
the medial aspects of the thighs. He had a granular 
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hyperkeratosis of the palms and soles and a severe nail 
dystrophy (yellow discoloration, thickening and subun- 
gual hyperkeratosis) of all finger and toenails. Additional 
features were extensive dry skin, encrusted and scaly 





Figure 1. Keratinous perioral plaque with fissures, nasal crusting. 
blepharitis and sparse hair 
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Figure 2. Biopsy from lateral heel (non- 
weight bearing) showing hyperkeratosis, mild 
acanthosis and preserved granular layer. 


patches on the scalp with diffuse alopecia, sparse 
eyebrows and eyelashes and chronic blepharitis. His 
teeth were normal, specifically showing no enamel 
defects. Hearing tests were normal and his parents 
observed that sweating was normal. 

His older sister had been treated for a vaginal 
rhabdomyosarcoma (sarcoma botyroides) at the age of 
16 months and she was in full remission 2 years after 
cessation of chemotherapy and radiotherapy. Another 
sister was in good health and there was no family history 
of skin or genetic disorders. 


Investigations 


Full blood count, routine biochemical tests and chest X- 
ray were all normal. A sweat test yielded a sample of 
normal volume and electrolyte composition. Skin swabs 
on culture grew Staphylococci, Pseudomonas aeruginosa 
and Candida albicans and swabs from the eyes repeatedly 
yielded mixed organisms similar to those on skin swabs. 
Nail clippings failed to show any evidence of fungal 
infection. Immune function studies, including immuno- 
globulin and complement levels, T-cell subsets, PHA 
stimulation and candida killing. were normal. 

A skin biopsy from the lateral heel (non-weight 
bearing skin) showed marked hyperkeratosis without 
parakeratosis, mild acanthosis and an intact granular 
layer (Fig. 2). The dermis was normal. Hair analysis 
showed no structural defect on light microscopy. 





Progress 


At 2:5 years the perioral and perianal keratoderma had 
become more pronounced and were frequently infected. 
He required repeated antibiotic and anticandidal ther- 
apy together with regular potassium permanganate 
soaks and intermittent use of povidone-iodine or hydro- 
gen peroxide cream. The palmoplantar hyperkeratosis 
was unchanged, scalp hair remained sparse and the nail 
dystrophy had worsened. Severe chronic blepharitis and 
otitis externa persisted despite intensive therapy. 

In addition, he had numerous small keratotic papules 
on the limbs and trunk and a biopsy of one of these 
lesions showed histological changes similar to the 
previous skin biopsy, with the additional feature of 
vacuolation in the basal keratinocytes. The bilateral 
corneal dysplasia had worsened and resulted in signifi- 
cant loss of vision. His growth continued along the 10th 
percentile and neurological development was normal. 

Etretinate therapy, at a dose of 0-5 mg/kg/day, was 
started and this resulted in a noticeable improvement in 
his overall condition. The periorificial keratoderma was 
less pronounced, no further cutaneous or ocular infec- 
tions have occurred and the blepharitis has settled. 


Discussion 


In the differential diagnosis, various disorders of kerati- 
nization were considered, the main contenders being the 
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KID (keratitis, ichthyosis, deafness) syndrome, ichthyo- 
sis follicularis and keratosis follicularis decalvans. Deaf- 
ness was not a feature in this patient and the skin lesions 
were atypical for KID syndrome.! In ichthyosis follicular- 
is, widespread follicular keratoses and focal hyperkera- 
toses are associated with a non-scarring alopecia and 
photophobia.? Keratosis follicularis spinulosa decalvans 
describes the association of severe keratosis pilaris with 
palmoplantar hyperkeratosis, corneal dystrophy and 
alopecia.? In neither of these conditions does perioriflcial 
keratoderma occur. 

The periorificial lesions, although atypical, suggest 
the possibility of acrodermatitis enteropathica. His zinc 
level was at the lower end of the normal range but, apart 
from coinciding with an improvement in hls mood, 
treatment with high-dose zinc supplements (Z span 
capsules) for 3 months did not influence the skin lesions. 

The combination of hair, skin, nail and corneal 
abnormalities raised the possibility of hidrotic ectoder- 
mal dysplasia, dyskeratosis congenita or pachyonychia 
congenita but these disorders are not associated with 
perioral or perianal keratoderma.* 

Of the congenital palmoplantar keratodermas, we 
could exclude the main types. Unna-Thost syndrome is a 
localized condition and epidermolytic hyperkeratosis 
shows striking histological changes. Tyrosinaemia type 
2 (Richner-Hanhart syndrome) causes dendritic corneal 
ulcers but has a late onset with focal and painful 
palmoplantar keratoderma.” Subsequently we con- 
firmed that our patient's amino-acid profile was normal. 
The absence of periodontal disease ruled out Papillon- 
Lefèvre syndrome and a mutilating keratoderma such as 
Vohwinkel's or mal de Meleda was not considered likely. 

However, we were struck by the resemblance of our 
patient's features to the perioral and perineal lesions of 
Olmsted's syndrome. There have been four reported 
cases of Olmsted's syndrome including the original 
description by Olmsted in 1927.5? All had a mutilating 
congenital palmoplantar keratoderma, striking periorifl- 
cial keratinous plaques, nail dystrophy and scattered 
keratotic papules. Ocular complications were not a 
feature of these cases except for a unilateral chronic 
dacryocystitis in Olmsted's patient. Apart from an 


apparent autosomal dominant inheritance in Atherton's 
patients (a mother and son)? the available data suggest 
a sporadic occurrence of this disorder. 

In spite of the similarities, the absence of a mutilating 
keratoderma and the presence of serious ocular dyspla- 
sia imply that our patient does not have Olmsted's 
syndrome. No doubt local factors aggravated the corneal 
disease but evidence of primary epithelial abnormality 
existed. 

Standard topical treatments, antibiotics, zinc and 
biotin supplements were ineffective and the corneal 
disease was progressive. After due consideration of the 
possible ocular toxicity of systemic retinoid therapy, 
etretinate was started and after 4 months of treatment, 
both the skin and eye disease were markedly improved. 

In summary, we report the clinical details of a male 
infant with congenital, non-mutilating palmoplantar 
keratoderma, severe perioral and perianal keratoderma, 
nall dystrophy, sparse hair, blepharitis and corneal 
dysplasia with scarring. There are certain similarities to 
Olmsted's syndrome, but the additional cutaneous and 
ocular features suggest a previously unknown ectoder- 
mal disorder. 
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WHEN THE SUN IS THE ENEMY, HERE'S A FRIEND. 


The new Sun E45 range is a major breakthrough Sun E45 SPF 15 provided significantly higher pro- 


designed to help people with photosensitivities tection at 550 and 400 nanometres than the UK's most 


Thanks to our patented technology. this allergy- commonly prescribed sunblock.’ 





screened. perfume-free, long-lasting : Another study. in patients with 
and water-resistant range contains erythropoietic protoporphyria, com- 
one sunscreen only: the non-irritant , pared the protection against blue 
inorganic mineral Microfine Titanium 1 light provided by Sun E45 Sun Block 
Dioxide. SPF 25 and the UK's prescription 
Sun E45 has a UVB to UVA leader 
protection ratio of 2 to 1, and provides The median protection factor for 
better UVA protection than the major Sun E45 was 2-5. Its competitor gave 


prescribed sunscreens' —as measured = no protection whatsoever* The new 
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extremely well in clinical trials. In one study, in who need it most. Prescribe* and recommend it 


patients with chronic actinic dermatitis, SUN F4 with confidence. 
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*Sun E45 SPF 15 and 25 are indicated for photosensitivities induced by photodermatosis and radiotherapy (ACBS). Refs. 1-4 Data on file 
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Effect of oral isotretinoin therapy on saliva volume and 
composition 


Sir, Isotretinoin is an effective treatment for acne vulgaris, but 
approximately 30% of patients receiving isotretinoin complain 
ofa dry mouth.! About 10% describe a subjective change in the 
texture of the oral mucosa ‘like having a thick layer of 
petroleum jelly applied throughout the mouth',! and some of 
our patients have said their saliva appears thick and viscous. 
We have therefore studied the effect of isotretinoin therapy on 
the volume and composition of saliva. 

Six patients with severe acne (five male, one female, age 
range 13-28 years, mean 20 years) were treated with a mean 
daily dose of isotretinoin of 60 mg (range 30-90 mg). Each 
patient expectorated (instead of swallowing) whole saliva 
under basal conditions into a collection pot for exactly 1 h, 
before and after receiving oral isotretinoin for 1 month. Sodium 
azide, 8 mg, was added as an antimicrobial agent. The volume 
of each sample was measured and then dialysed exhaustively 
against distilled water and freeze dried (non-diffusible glyco- 
conjugate). The dried material was weighed and subjected to 
proteolytic digestion,? centrifuged at 38,000 g for 30 min at 
4°C and the supernatant applied to a column (2-4 x 61 cm) of 
Sephadex G150 and eluted with 0-15 M sodium chloride. The 
effluent was monitored for the presence of hexose’ and the 
hexose-containing peaks were pooled according to the profile 
to give three fractions designated S,, S; and S;. The S, fraction 
was excluded from the column and represented glycopolypep- 
tide material. This fraction was dialysed against distilled water 
and freeze dried. 

The carbohydrate content of the the non-diffusible glycocon- 
jugates and the glycopolypeptides were determined by gas- 
liquid chromatography.* 


Table 1. The effect of oral isotretinoin on whole saliva (n= 6) 
EEEE a Te rer crc EU RUPEE 


Before After 
isotretinoin isotretinoin 
Non-diffusible glycoconjugates 
Volume (ml/h) 39:6: 13:7 37-1 12:0 
Weight (mg/h) 122:1+26-0 101-44 23-8 
Concentration (mg/ml) 3204066 2:81 +059 
Carbohydrate content (nmol/mg) 
Fucose 208 +96 162440 
Mannose 65419 66+ 20 
Galactose 3604 150 276487 
Glucose 2624116 94427 
N-Acetylglucosamine 3034105 234444 
N-Acetylgalactosamine 164468 126+ 32 
Sialic acid 56423 38421 


Carbohydrate (g/100 g) 28-4 20-0 


Results expressed as mean values + standard deviation. 


There was no significant difference in the volume of saliva 
collected before and after 1 month of isotretinoin therapy 
(Table 1). Both the total amount and the carbohydrate content 
of the non-diffusible glycoconjugate content of saliva were 
reduced after isotretinoin, although neither trend reached 
significance (Table 1. Fig. 1). The major contaminants at this 
stage are proteins and non-mucous glycoproteins. These are 
susceptible to proteolysis and are therefore largely removed 
during exhaustive proteolysis and dialysis. Mucus glyopro- 
teins. however, are relatively resistant to proteolysis and 
remain as high-molecular-weight glycopolypeptides? and are 
therefore excluded from a column of Sephadex G150. Analysis 
of the glycopolypeptide fraction showed considerable enrich- 
ment of the carbohydrate content (Table 2). The carbohydrate 
content of this material was increased after isotretinoin 


600, 





Carbohydrate content (nmo! / mg) 





Fuc Man Gai Gic GicNAc GalNAc NeuNAc 
Carbohydrate residues 
Figure 1. Carbohydrate content of non-diffusible glyconjugates of 
whole saliva before (B) and after (@) isotretinoin. Values are expressed 
as means+SD. Fuc. Fucose: Man, mannose; Gal. galactose; Gle. 
glucose; GIcNAc, N-acetylglucosamine: GaINAc, N-acetylgalactosa- 
mine: NeuNAc, N-acetylneuraminic acid. 


Table 2. The effect of oral isotretinoin on the glycopolypeptide fraction 
from whole saliva 


MM M M MÀ M———— eiea 


Before isotretinoin After isotretinoin 





Glycopolypeptide weight/h 9343-8 9.1115 
Carbohydrate content (nmol/mg) 
Fucose 7924176 
Mannose 41415 : 
Galactose 112124253 1258 
Glucose 101439 2 
N-Acetylglucosamine 8624279 iC 
N-Acetylgalactosamine 4334164 
Sialic acid 51426 
Carbohydrate (g/100 gj 68 








Results expressed as mean values + standard deviation. 
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Carbohydrate content (nmol /mg) 





Fuc Man Gal Gic GicNAc  GalNAc NeuNAc 
Carbohydrate residues 


Figure 2. Carbohydrate content of glycopolypeptide fraction of whole 
saliva before (B) and after (li) isotretinom. Values are expressed as 
means: SD. See Figure 1 for key to carbohydrate residues, 


therapy but this trend did not reach stgnificance (Table 2 and 
Fig. 2). 

Although no significant reduction occurred in the non- 
diffusible glycoconjugate content of saliva after isotretinoin 
therapy, there was a definite trend towards a lower carbo- 
hydrate content. However, the glycopolypeptide fraction 
showed a trend towards an increased carbohydrate content 
after isotretinoin. The lower carbohydrate content in the non- 
diffusible glycoconjugate may be accounted for by an increase 
1n the protein component of the non-mucus glycoproteins or 
the presence of other protein contaminants. An increased 
carbohydrate content of the glycopolypeptide fraction may 
result from larger oligosaccharide units within the salivary 
mucus glycoprotems. Alternatively isotretinoin might affect 
the number of carbohydrate units within salivary glycopro- 
teins. 

Salivary secretions contain a number of substances in 
addition to mucus glycoproteins such as other glycoproteins, 
proteins, immunoglobulins and enzymes, principally amylase. 
Secretions from the parotid, submandibular and sublingual 
salivary glands make up 90% of the whole saliva. Secretions 
from the accessary salivary gland of the soft palate, lips and 
cheeks together with desquamating cells and cellular debris 
make up the remainder. The saliva secreted by the three 
principal salivary glands differs in composition. The parotid 
contains mainly serous or seromucous acini, the submandibu- 
lar predominantly seromucous with some mucous acini, and 
the sublingual mainly mucous acini. Thus the viscosity of 
saliva secreted by these three glands differs considerably, 
sublingual saliva being 11 times more viscous than parotid 
saliva. There are, furthermore, elaborate mechanisms control- 
ling the composition, quantity and rate of salivary excretion. 

Although we found no significant differences in the glycopo- 
lypeptide content of saliva collected before or after isotretinom 
we cannot exclude an influence of the composition of saliva 
secreted by one particular gland. Cannulation of the individual 
salivary ducts would provide a more accurate picture of the 
salivary excretion from one gland. Our results suggest, how- 
ever, that no major changes in salivary volume or glycopro- 


teins occur after isotretinom therapy, and the minor changes 
we observed are probably due to an increase in the non- 
mucous matertal in the saliva, possibly secondary to a change 
in epidermal cell turnover rate. 


Department of Medicine, N.J.REYNOLDS 
Bristol Royal Infirmary, M.GoucH 
Bristol BS2 8HW, U.K. J.R.CLAMP 

J.L.BURTON 
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Lupus, hereditary angioneurotic oedema and the risks of 
danazol treatment 


Sm, We were Interested to read the report by Duhra et al. of a 
case of discoid lupus erythematosus assoclated with hereditary 
angloneurotic oedema. Although in this patient both diseases 
responded to treatment with danazol, in our two patients*? 
therapy with danazol for 3 and 4 years caused the lupus-like 
eruptions to progress to typical subacute lupus erythematosus* 
with the appearance of anti-SSA/Ro antibodies in one of them 
and a lupus-like erythema tn the other. In our first patlent the 
cutaneous eruption cleared after stopping danazol, although a 
10-year follow-up has shown that the anti-SSA/Ro antibodies 
have persisted. An exacerbation of a lupus erythematosus-like 
syndrome m a patient with non-C1-esterase-inhibitor-depen- 
dent angtoedema on treatment with danazol has been 
reported.* 


Department of Dermatology. B.SAssoLAS 
CHU Brest, G.GUILLET 
29609 Brest Cedex, 

France 
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Pseudoporphyria and sunbeds, a coincidence in identical 
twins? 


Sir. We would like to report two further cases of pseudopor- 
phyria due to use of UVA sunbeds that may shed some light on 
the mechanisms involved in the aetiology of this condition. 

The two cases are monozygotic twin girls, aged 22 years 
who presented separately in Oxford and Chester. Both pre- 
sented with the same symptoms of blistering and scarring on 
the backs of the hands for the previous 8 months (Fig. 1). The 
symptoms in each twin started within a few months of each 
other. Additional lesions had occurred on the cheeks, chest and 
ankles of one twin. The affected sites revealed scars with 
occasional small blisters or milia. One twin reported that one 
episode of blistering had occurred following sunburn. Both 
twins were taking the low-dose oral contraceptive pill, but no 
other medication. They both had black hair with very fair skin, 
compatible with skin type I. 

In both centres the diagnosis was thought to be porphyria 
cutanea tarda. However, multiple measurements of porphyrins 
in blood, urine and faeces were negative, and there were 
normal levels of uroporphyrinogen decarboxylase. Coinciden- 
tally both were biopsied on the same day. The Chester twin had 
a subepidermal blister, with the basement membrane. as 





Figure 1. Hands of the twins showing the distribution of scars. 


stained by PAS, in the floor of the blister. The Oxford twin also 
had perilesional skin biopsied to exclude a diagnosis of 
epidermolysis bullosa acquisita and direct immunofluores- 
cence was negative. 
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The diagnosis of pseudoporphyria was finally made and it 
was discovered that both had been using sunbeds extensively 
for over a year before their symptoms developed. The Oxford 
twin had used two UVA sunbeds at different times ( Bolarium S' 
and RUVA") for 30 min three times a week, in 2-monthly 
sessions over a period of 14 months, i.e. approximately 96 h in 
total. The Chester twin had used a separate UVA sunbed 
(Bolarium S" ‘fast tan’) for 30 min, five times per month for 8 
months each year, and for 18 months longer than her twin, i.e. 
approximately 60 h in total. Both twins also spent much time 
sunbathing. 

These cases of monozygotic twins with coincident develop- 
ment of sunbed-induced pseudoporphyria is strongly sugges- 
tive ofa genetic factor in this condition. This genetic susceptibi- 
lity is likely to be more than simply a common skin type. 
particularly in view of the timing of the development of the 
condition. In previous reports! * a genetic factor has not been 
considered for this type of pseudoporphyria.'^ although 
porphyria cutanea tarda itself is inherited as an autosomal 
trait." 


C.L. WILSON 
S.S. MENDELSOHN* 


Department of Dermatology. 
Slade Hospital, Oxford; 
*Chester Royal Infirmary, Chester, U.K. 
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Hydrochloric acid treatment of HEp-2 cells for the detection of 
masked anticentromere antibody (ACA) 


Sir, We were interested to read your recent article on 
coexisting anticentromere antibody (ACA) and anti-topoiso- 
merase I antibody (Topo I) in systemic sclerosis (SSc).! ACA 
and Topo-I had been considered to be mutally exclusive in SSc 
and prior to this only two patients with both antibodies have 
been previously described.? This group reported that 10 out of 
180 patients with SSc were positive for both ACA and Topo I, 
using indirect immunofluorescence (IIF), double immunodiffu- 
sion (ID) and immunoblotting with recombinant antigens. 
They pointed out that the ACA pattern could not be recognized 
when these two antibodies coexisted due to a masking effect of 
Topo-I. 
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We wish to present a concise method of detecting coexisting 
ACA in sera identified positive for Topo | by ID. We observed 
that Topo-I antigens could be extracted by treatment with 
0-1 N HCI for 30 min at room temperature, while centromere 
antigens were resistant to this treatment. Therefore, ACA 
which was masked by Topo I could be detected after treatment 
of HEp-2 cells with HCl. 

Using both untreated HEp-2 cells and HCl-treated HEp-2 
cells. we screened 47different sera found positive for Topo-I by 
the ID method. Only one serum produced both the fine speckled 
stainings for Topo I and the discrete speckled stainings for ACA 
on untreated HEp-2 cells. When HCl-treated HEp-2 cells were 
used as the substrate, this serum clearly showed the typical 
staining for ACA on mitotic cells. Of the 47 sera, only one was 
positive for ACA on HCl-treated HEp-2 cells. 

Our study indicates that ACA and Topo I are mutually 
exclusive in Japanese patients with SSc, although they may 
rarely coexist in low titres. The use of HCl-treated HEp- cells 
provides a concise method for screening the coexistence of both 
antibodies. 


S.SATO 
K.TAKEHARA 


Department of Dermatology. 

Faculty of Medicine, 

University of Tokyo, 

7-3-1, Hongo, Bunkyo-ku, Tokyo 113, Japan 
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Melasma: a mask of stress 


Sir, The pathogenesis of melasma is unknown, and a number 
of aetiological factors have been implicated that include oral 
contraceptives, pregnancy. cosmetics, nutritional factors, 
drugs. endocrine disorders and thyroid disease.'^ We wish to 
report two patients who developed melasma that was probably 
related to emotional stress. 

The first was a 35-year-old woman who presented with a 2- 
month episode of symmetrical hyperpigmented macules on her 
cheeks. There was no other underlying factor, although there 
was a history of recent emotional stress in that her husband 
had died suddenly in an accident 2 months prior to the 
development of the hyperpigmentation on her face. 

The second case was that of a 38-year-old unmarried 
woman with a 6-month history of hyperpigmentation of the 
skin on the cheeks and nose (Fig. 1). There was no obvious 
cause to account for her melasma and routine laboratory 
investigations and hormonal tests were all within the normal 
range. This patient was suffering from severe emotional stress 








à 


Figure 1. Case 2: melasma on face 


because her brother had died 10 weeks before the development 
of the melasma. 

Both of our patients developed melasma 8-10 weeks 
following the sudden death of a close relative. There was no 
other factor in either case for their melasma, and previous 
pregnancies were not associated with the condition. Both of 
these women were of Sephardic origin (Jews of Spanish 
descent) and had dark skin. We believe that the appearance of 
the melasma folowing sudden emotional stress was not 
coincidental. The release of melanocyte-stimulating hormone 
(MSH) is controlled by the hypothalamus’ which is known to 
be influenced by emotions. It is quite likely that emotional 
stress induces the release of MSH and in this way contributes to 
the development of the hyperpigmentation of the skin. 


Department of Dermatology. Ronni WOLF 


Tel-Aviv Sourasky Medical Center, D.Worr 
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and Sackler Faculty of Medicine Y.Pourn 
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Foam cells after treatment with hydrocolloid dressings 


Sir, Hydrocolloid dressings are commonly used in the treat- 
ment of ulcerations of the skin and provide many advantages.’ 
However, in a recent paper Reuterving et al.? noted biochemi- 
cal and histological changes in the granulation tissue of rats 
after treatment with a hydrocolloid dressing (Granuflex®, 
Squibb). 

Macrophages underwent morphological alterations resem- 
bling those of foam cells and these were found in all wounds 
treated with the hydrocolloid dressing.! The hydrocolloid 
dressing used is composed of polyisobutylene (a hydrophobic 
synthetic polymer) and three types of hydrophilic particles: 
carboxymethylcellulose sodium, pectin and gelatin. It was 
suggested that one or more of the hydrophilic particles were 
phagocytosed by the macrophages resulting in these changes.” 

To study the composite effect of the hydrophilic particles on 
wound healing, the breaking strength! of incisional wounds 
was examined on the tenth post-operative day. A total of 200 
mg carboxymethylcellulose sodium, pectin and gelatin in 
equal proportions was introduced into one of two parallel 6- 
cm-long dorsal skin incisions on each of eight male Sprague- 
Dawley rats; the contralateral incision received no treatment 
(control). No significant difference (paired t-test, n=8) in 
breaking strength was found between experimental wounds 
(263::25 g/0-5 cm; mean+SEM) and control wounds 
(257 x 25). However, no foam cells were found in the experi- 
mental wounds on light microscopy. We therefore carried out a 
study to find out which of the substance(s) in the hydrocolloid 
dressings was responsible for the presence of foam cells. 
Excisional full-thickness skin wounds on rats were treated for 
10 days with either a single application of a complete 
hydrocolloid dressing. with only the hydrophilic particles or 
with the polyisobutylene alone. The hydrocolloid dressing or 
the hydrophilic particles alone disintegrated or dissolved in the 
wounds, whereas the polyisobutylene alone was unaffected 
macroscopically after treatment. Histological examination 
revealed granulation tissue abundant in foam cells but only in 
wounds treated with the hydrocolloid dressing. Foam cells 
were also absent if the wounds were treated with a polyure- 
thane membrane (OpSite®, S&N). 

Thus. it appears that the appearance of foam cells after 
hydrocolloid wound treatment in rats is due to the combina- 
tion of one or more of the hydrophilic particles and the 
polyisobutylene and not to a single component of hydrocolloid 
dressings. It is possible that swelling of the hydrophilic particles 
in contact with wound exudate makes the polyisobutylene 
more available for phagocytosis by macrophages. The clinical 
implications of our finding are not clear. It may be that 
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macrophages. cells that are essential for wound healing, are 
adversely affected by phagocytosis of the dressing material. 
However, wounds in both rats? and humans! treated with 
hydrocolloid dressings heal more rapidly than conventionally 
treated wounds. 


M.S.AGREN* 
L.PRANZEN 


Department of Pathology, 
Faculty of Health Sciences, 
Linképing, Sweden 

“Present address: Department of Dermatology and Cutaneous Surgery, 
University of Miami School of Medicine, P.O. Box 016250 (R-250), 
Miami, FL 33101, U.S.A. 
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No association between cicatricial pemphigoid and malignant 
disease 


Sir, A recent study of host factors involved in the metastatic 
potential of cutaneous squamous cell carcinomas identified 
patients with cicatricial pemphigoid (CP) as being at high risk.! 
It was unclear in this report whether the increased frequency of 
malignancy associated with CP is intrinsic to the condition or 
related to the immunosuppressive therapy for the disease. Over 
the years, there have been sporadic reports of CP associated 
with malignant disease." ? Among the neoplasms recorded are 
a variety of carcinomas, leiomyosarcoma of the small bowel 
and abdomen and chronic lymphocytic leukaemia. We have 
investigated as to whether patients with CP have an excess 
prevalence of malignant disease. 

Thirty-four patients with CP were investigated. All cuta- 
neous and internal malignant diseases occurring in the 
patients were ascertained by questionnaire and case note 
review in a retrospective manner. Each patient was matched 
with two controls (from biopsy clínics) and the prevalence of 
internal malignancy in the two groups compared. The controls 
were of the same sex and of an age within 6 months of the 
patient and none were known to have any dermatological 
conditions associated with internal malignancy. Two out of 34 
patients (5-8%) had malignant disease compared to three out 
of 68 controls (4-495). Using Fisher's exact test, this difference is 
not statistically significant (P 0-795). The two patients were 
both female who developed adenocarcinoma of the breast at 
the age of 56 and 69, respectively. Their neoplasms occurred 5 
years after the onset of CP and did not run a parallel course to it. 
Neither patient had received oral corticosteroids or any other 
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immunosuppressive therapy known to predispose to neoplasia 
during the course of their follow-up. One patient died from 
widespread metastasis 2 years after the diagnosis of cancer 
while the other continues to be well a year after simple 
mastectomy and is on tamoxifen. None of the CP patients had 
cutaneous malignancies. 

Breast cancer is common in elderly females and its occur- 
ence in two of our patients is not unexpected. These observa- 
tions are in accordance with Hardy et al.2 who concluded that 
the increased frequency of malignancy in 12 out of 81 patients 
in their series was attributable to the advanced age of these 
patients. It is not surprising for some CP patients to subse- 
quently develop malignancy as both are diseases that are more 
common in the elderly. Few cases of a strictly concurrent 
course between CP and tumour have been documented in the 
literature and this makes the association even more doubtful 
Therefore, patients with CP do not appear to have a higher risk 
of developing systemic or cutaneous cancers. Further studies 
on larger series of CP patients will clarify the link between CP 
and malignancy. 


MALLIKA NAYAR 
FENELLA WOJNAROWSKA 


Department of Dermatology, 
The Slade Hospital. 
Headington 

Oxford, U.K. 
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Lichen planus of the nails with giant cells: lichen nitidus? 


Sır, Nail changes may be the only manifestation of several 
dermatological disorders and although a biopsy of the nail may 
make it possible to correlate the pathology with a specific 
disease, sometimes this is not possible. We report a 62-year-old 
patient with a long-standing onychodystrophy with the patho- 
logical features that resembled both lichen planus and lichen 
nitidus. 





Figure 1. Marked onchodystrophy with thinning ofthe nails and distal 
splitting. 


A 62-year-old female was referred to our department in 
1989 with an onychodystrophy that affected the fingernails 
which were thinned with longitudinal ridging. splitting, distal 
notching and onycholysis (Fig. 1). Her toenails were normal. 
She was in good health and there were no other abnormalities. 
Ihe patient had noted that the changes in the nail first 
occurred 15 years ago with spontaneous improvement and 
relapses. A longitudinal nail biopsy was performed on her left 
thumb and the histology showed a dense infiltrate in the 
superficial dermis of the proximal nail matrix. This band-like 
infiltrate consisted of lymphocytes, a large number of histio- 
cytes and numerous multinucleate giant cells. The basal layer 
showed moderate hydropic changes but there was no hyper- 
keratosis, hypergranulosis or acanthosis of the epidermis 
(Fig. 2). 





Figure 2. Dense lichenoid infiltrate involving superficial dermis of the 
proximal nail matrix (haematoxylin and eosin, * 125) 


She was treated with intramuscular slow-release triamcino- 
lone in a dosage of 40 mg every 2 weeks for 4 months. There 
was no improvement of her nails at 6 months follow-up. 

Inflammatory dermatoses may show unusual pathological 


features in the nails that differ from usual skin pathology.! The 
histology in our patient showed features of both lichen planus 
and lichen nitidus.) Epithelioid and giant cells have been 
described to occur occasionally in the skin lesions of lichen 
planus, ** and our case could be diagnosed as that of nail lichen 
planus with unusual granulomatous features. However, there 
is the possibility that the nail changes were that of lichen 
nitidus. Three cases of lichen nitidus with nail involvement 
have been reported. The nail changes consisted of moderate 
pitting and rippling in one case? and roughness due to 
longitudinal ridging in the other two cases.*’ Swelling of the 
proximal nail fold was also present in one patient.” The 
relationship between lichen planus and lichen nitidus remains 
unclear and some authors have suggested that lichen nitidus 
represents a variant of lichen planus.® © The unusual features 
of our patient with only nail involvement does support the view 
that the two conditions are closely related. 


Clinica Dermatologica, P.A.FANTI 
Universita di Bologna, A. Tosti 
Via Massarenti 1, Bologna. R.MORELLI 


Italy F.BARDAZZI 
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Book Reviews 


Oxford Textbook of Functional Anatomy, Volume 3, Head and 
Neck. P.MACKINNON AND J.Monnis (1990). Oxford: Oxford 
University Press. Pp. 154. ISBN 0-19-261519-X. Price 
£15.00. 


This book is the third part of a three-volume senes of functional 
anatomy, the other two volumes having dealt with the 
musculo-skeletal system and the abdomen and thorax. All 
books in this series aim to emphasize the functional and living 
anatomy-—and they succeed. 

After a brief introduction there is an enlightening chapter on 
how to think about the tissues you are studying. The authors 
encourage the reader that whilst they are looking at a tissue 
and a structure they should try and think what is the structure 
doing there and why is :t ın that particular position? The bulk of 
the book is then set out in a series of ‘seminars’. The authors 
clarm you should spend two or more hours on each seminar. 
Each seminar, of which there are fifteen, is set out in a similar 
manner with sections of developmental anatomy, living 
anatomy and a detailed description of a prosection and, where 
relevant, radiological appearances. Each seminar is skillfully 
illustrated with high calibre line drawings, X-rays and high 
quality colour clinical photographs. Throughout each seminar 
there are dotted questions which encourage thinking about the 
subject under study. 

For a dermatologist, and in particular a dermatological 
surgeon, this book goes into much more detall than is 
necessary but, for the interested clinician wishing a rapid 
update on their anatomical knowledge, this book 1s an 
excellent way of revising the position of vital structures. It 
offers a very thorough and pleasant way of learning a usually 
difficult subject. It will be of great benefit to medical students, 
dental students, and primary F.R.C.S. candidates. I wish I could 
have had this kind of book as an undergraduate. 


S.I.WHITE 


Methods for Skin Absorption. EprrEp By B.W.KEMPPAINEN AND 
W.G.REIFENRATH (1990). CRC Press: Boca Raton; Ann Arbor; 
Boston; USA. Pp. 219. ISBN 0-8493-4651-7. Price £108. 


The book 1s intended for laboratory sctentists, ‘conceived in the 
spirit of the laboratory visit’ to assess existing methods and to 
describe reliable procedures. It achteves its objectives and 1s an 
up-to-date critical assessment of methods to examine percuta- 
neous absorption, their limitations and applications. 

There are 12 chapters describing in-vitro and m-vivo meth- 
ods to study and assay skin penetration, properties and 
physical characterization ‘of substances mfluencing absorp- 
tion, procedures to detect penetration and finally the validity of 
absorption and metabolic studies when related to in-vivo 
exposure. 

An excellent chapter by Stephen Frantz compares the 
diffusion cells available for in vitro skin absorption studies, 
including that of Thomas Franz which 1s a model on which 
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other designs are based, and describes in detail their compo- 
nents and assembly with a list of suppliers. There is useful 
guidance on the suitability of materials for the chambers and 
comments on appropriate test volumes and temperature. The 
following chapter by G.S.Hawkins overlaps the former, but 
provides detailed critical descriptions of operating procedures 
with a further list of suppliers of equipment, all American. A 
chapter on detection methods, with brief descriptions of the 
essentials of separation procedures, calibration and biological 
assays, complements descriptions of the absorption techniques. 

Four chapters describe the essentials of in-vivo penetration 
studies on animals, their care, methods of application and the 
techniques to identify and assay penetration. One of the longer 
chapters by L.L.Hall and P.V.Shah describes the methods to 
detect absorption and to study metabolism. There are few 
descriptions specifically on human tests, and a caveat on the 
ethical considerations. 

The work is a valuable practical guide to all those concerned 
with laboratory studies on skin absorption and metabolism. 
There is some discussion on the physics of penetration, but little 
on the skin physiology controlling penetration and metab- 
olism, but in fairness the book was not conceived for this 
purpose. 


W.E.PARISH 


Dermatology. M.OnxiN, H.I.MAIBACHI AND M.V.Dant (1991). 
Hemel Hempstead: Prentice-Hall International Inc. Pp. 696. 
ISBN 0-8385-1300-X. Price £32.50. 


This compact dermatology text book has 65 contnbutors 
(predominantly from the United States) and is aimed at an 
audience ranging from ancillary medical staff and nurses to 
medical students, general physicians and dermatologists. 

It is a well-edited book and would be a useful reference 
source up to and including trainee dermatologists. There is a 
comprehensive and acurate index and the book itself is laid out 
with a uniformity of style which makes it easy to read. It 1s 
perhaps ideally suited for dermatology SHOs and registrars 
who would find it a reasonably comprehensive and up-to-date 
intreduction to the subject of dermatology. 

The book is split into 11 sections, the first of which deals with 
the structure and properties of normal skin. There follows an 
excellent section on dermatological diagnosis and the chapter 
on dermatopathology is particularly informative and helpful 
for those just starting out m dermatology, explaining the 
terminology and illustrating the major histopathology patterns 
with excellent black-and-white photographs. The chapters on 
unmunofluorescence and electromicroscopy, although brief, 
give the essential background information. A few further 
references are given at the end of each chapter. 

The third section of the book deals with infections and 
infestations. This ts, again, reasonably comprehensive, but it is 
perhaps a pity that there were not more illustrations or 
photographs for all the clinical chapters. 


'The penultimate section of the book deals with skin disorders 
affecting specific populations focusing, for example. on dis- 
orders of children or skin diseases in Negros. The final chapter 
deals with therapeutics and skin surgery and maintains the 
generally high standard present throughout the whole of the 
book. 

Being just a one-volume compact textbook it is inevitable 
that many aspects of dermatology can only be touched on in a 
relatively superficial manner. Colour photographs would, ! 


Books received 


Raynaud's Syndrome. Eprrep By E.D.CookE, J.M.PORTER AND 
A.N.NICOLAIDES (1991). London: Med-Orion Publishing Com- 
pany. Pp. 230. Illustrations 73. ISBN 9-9635925-1-1. Price 
£49.00 HB. 


Investigation of Patients with Deep Vein Thrombosis and 
Chronic Venous Insufficiency. — A.N. NIiCOLAIDES AND 
D.S.SUMNER (1991). London: Med-Orion Publishing Company. 
Pp. 80. Illustrations 46. ISBN 9-9635925-0-3. Price £28.50 
PB. 


Year Book of Dermatology 1990. EDITED BY A.J.SOBER AND 
T.B.FtrzPATRICK (1990). St Louis: Mosby Year Book. Pp. 496. 


The Year Book needs no review and the current editors can be 


BOOK REVIEWS . 197 


think have been better and further references would give the 
text more authority. 

At £32.50, however, this book is undoubtedly good value for 
money coming somewhere between à comprehensive primer 
and a mini textbook. It would certainly be useful for those 
starting their training in dermatology and for others wanting 
an accessible and affordable dermatology reference source, 


| WILKINSON 


congratulated on their choice of material to abstract. The 
opening article is by Dr T.B.Fitzpatrick and is on ozone 
depletion and the dermatologist. The following section of 
statistics of interest to the dermatologist is mainly of relevance 
to those in the United States. In the future I would like the 
authors to compile a similar set of European statistics. 


Rona M.MAcKIE 


Cosmetic and Medical Electrolysis and Temporary Hair Remo- 
val. R.N.RicHARDS AND G.E.MEHARG (1991). Ontario: Medric 
Ltd. Pp. 480. ISBN 0-9694746-0-1. Price $59.95 US + postage 
& handling. 
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News and Notices 


Second International Congress on Ultrasound and the Skin, 
18-21 September 1991, Modena, Italy 


The Second International Congress on Ultrasound and the Skin 
will be held at the University of Modena on 18-21 September 
1991. For further information contact: the Organizing Secre- 
tariat, Planning Congressi, Via Crociali 2, 401 38 Bologna. 
Italy. Telephone: 39-51-302980. 


6th International Conference on Behcet’s Disease, 
30 June-1 July 1993, Paris 


The 6th International Conference on Behcet's Disease will be 
held in Paris on 30 June-1 July 1993. There will be plenary 
sessions. free papers and poster sessions and these will cover all 
aspects of Behcet's disease and particularly the adequacy of 
new criteria. 
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In honour of the centenary of Charcot, the meeting will be 
held at the Pitié-Salpétri@re Hospital. Pharmaceutical company 
exhibits will be on display in the seventeenth century chapel 
built by Le Vau. The deadline for abstracts is 1 February 1993. 
For further information contact: Professor Bertrand Wechsler. 
Pitié-Salpétriere Hospital, 47/83 Bd de l'Hópital, 75013 Paris 
Cedex 13, France. Telephone: (1)-45-70-26-67. 


4th European Symposium on Psoriasis, 16-18 September 
1993, Trieste 


The 4th European Symposium on Psoriasis will be held in 
Trieste on 16-18 September, 1993. For further information 
contact: Dr F.Kokelj, Clinica Dermatologica, c/o Ospendale di 
Cattinara, Strada di Fiume, 34149 Trieste, Italy. Telephone: 
040-7764401. 


Notice to Contributors 


The British Journal of. Dermatology publishes original articles on all 
aspects of the normal biology. and of the pathology. of the skin. 
Originally the Journal. founded in EXSS. was devoted almost exclusi- 
vely to the interests of the dermatologist in clinical practice. However, 
the rapid development. during the past twenty years. of research on the 
physiology and experimental pathology ol the skin has been reflected 
in the contents of the Journal. which now provides a vehicle for the 
publication of both experimental and clinical research and serves 
equally the laboratory worker and the clinician. To bridge the gap 
between laboratory and clinic the Journal publishes signed editorials 
reviewing. primarily for the benefit of the clinician. advances in 
laboratory research. and also reviews of recent advances in such 
aspects of dermatology as contact dermatitis, therapeutics and drug 
reactions, Other regular features include book reviews. correspon- 
dence and society proceedings. The Journal is the official organ of the 
British Association of Dermatologists and also of the Netherlands 
Association for Dermatology and Venereology. but it attracts contribu- 
tions from all countries in which sound research is carried out. and its 
cireulation is equally international. 

Papers accepted become the copyright of the Journal. This Journal is 
covered by Current Contents, ISL BIOMED, Science Citation Index and 
ASUA. 





Manuscripts. Three copies of all material for publication should be sent 
to the Editor Elect, Dr D.A.Burns, Department of Dermatology. 
Leicester Royal Infirmary. Leicester L1 5WW. Manuscripts should be 
typewritten on one side of the paper only. with a wide margin. be 
double spaced. and bear the title ofthe paper. name and address of each 
author. together with the name of the hospital. laboratory or 
institution where the work has been carried out. The name and full 
postal address of the author who will be responsible for reading the 
proofs should be given on the first page. The author should keep a 
carbon copy of his manuscript. The Editorial Board reserves the right to 
make literary corrections. 





Illustrations should be referred to in the text as ‘Figs’, and be given 
Arabic numbers, and should be marked on the back with the nameisi 
of the authoris!) and the title of the paper. Where there is any possible 
doubt as to the orientation of an illustration. the top should be marked 
with an arrow, Each figure should bear a reference number corres- 
ponding to a similar number in the text. Photographs and photomicro- 
graphs should be unmounted glossy prints and should not be retouched. 
Colour illustrations will be accepted when found necessary by the 
Editor. although the author will be expected to bear the cost. Diagrams 
should be on separate sheets; they should be drawn with black ink on 
white paper or feint-ruled graph paper and should be about twice the 
size of the final reproduction. Lines should be of sufficient thickness to 
stand reduction. Each illustration should be accompanied by a legend 
clearly describing it: these should be grouped on a separate sheet of 
paper. 

There should be as few tables as possible and these should include 
only essential data: they should be typewritten on separate sheets and 
should be given Arabic numbers. 


Abbreviations and units. Full names with uncommon abbreviations 
must be given with the first mention: new abbreviations should be 


coined only for unwieldy names and should not be used at all unless the 
names occur frequently. In the title abbreviations should be identified. 
in the introduction and discussion they should be used sparingly. 
Abbreviations of units should conform with those shown below. 


gram{s) g 
kilogramts! kg 
milligrams (10. "gi mg 
microgramisi (107 “gy ug 
nanogramisi (EO ^ "gi ng 
picogramis) (10 Ug) pe 
hours(s) h 
minutetsi min 
centimetrets) cem 
second(s) s 
cubic millimetrets) mm? 
millimetretsi mm 
millicuriets! mti 
milliequivalent mmol 
molar mol.f 
millilitretsi ml 
gravitational acceleration g 
micrometrets! uium 
per cent EA 
isotopic mass number placed as Ng 


These and other abbreviations and symbols should follow the recom- 
mendations of: Units, Symbols and Abbreviations, A Guide fer Biological 
and Medical Editors and Authors (19881 The Royal Society of Medicine. 
London 


References. Only papers closely related to the author s work should be 
referred to; exhaustive lists should be avoided, References should be 
given in the Vancouver style. i.e. references appear as superscript 


numbers in the text. e.g. ^... our previous report! and that of Smith et 
al^... and are brought together numerically in the reference list at 


the end of the article in order of their first mention in the text. 
References to articles and papers should mention: (1) nametsifollowed 
by the initials of the authoris), up to four authors: if more than four 
authors, include first three authors followed by et al: 121 title of paper: 
(3) tale of journal abbreviated in the standard manner: (4) year of 
publication: (51 volume: (6) page numbers of the article, Thus: Cunliffe 
WJ. Shuster S. The rate of sebum excretion in man. Br | Dermatol 1969; 
81: 697-9. References to books and monographs should include: (1) 
authoris: or editorstsy: (2) paper (if necessary) and book titles; (31 
edition, volume. etc: (4) place: (5) publisher: (6) vear: (7) page(s) 
referred to. Thus: Beare JM. Wilson Jones E. Necrobiotic disorders. In: 
Textbook of Dermatology tRook AJ. Wilkinson DS. Ebling tj. eds), 2nd 
edn., VoL 2. Oxford: Blackwell Scientific Publications, 1973; 1066. 
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The lupus anticoagulant 


In 1952, Conley and Hartmann described a unique in- 
vitro anticoagulant phenomenon occurring in two 
patients with systemic lupus erythematosus (SLE) and a 
haemorrhagic disorder.! The anticoagulant prolonged 
the whole blood clotting time and the prothrombin time, 
but no specific clotting factor deficiency was detectable. 
The term ‘lupus anticoagulant’ was introduced in 1972 
to describe this phenomenon.? which was shown to be 
due to the presence of an inhibitor directed against 
negatively charged phospholipid in the clotting cascade. 
It is now known that the lupus anticoagulant (LA) is an 
IgG or IgM antibody that interferes with the formation of 
the prothrombinase complex composed of factor X, 
factor V. phospholipid and calcium. Thus, there is 
inhibition of conversion of prothrombin to thrombin 
during the final stages of coagulation (Fig. 1). 


Detection of a lupus anticoagulant 


In vitro, the LA can be demonstrated in the plasma by 
prolongation of the phospholipid-dependent coagulation 
tests. The activated partial thromboplastin time (APTT) 
is characteristically prolonged, with a slightly prolonged 
prothrombin time (PT) in some patients. The thrombin 
time (TT) is normal. The abnormalities in PT and APTT 
are not corrected by the addition of an equal volume of 
normal plasma as would be expected in a clotting factor 
deficiency. The presence of the LA also produces a 
characteristic prolongation of PT when this test is 
carried out using dilute thromboplastin, even when the 
standard PT is normal. Two further tests are frequently 
used, the dilute Russel viper venom time* and Exner's 
test.? Russel viper venom contains enzymes that activate 


clotting factors V, IX and X in the presence of calcium 
and phospholipid. In the presence of a LA the clotting 
time is prolonged, but corrected when phospholipid is 
replaced by activated platelets. In Exner's test. the KCT of 
various dilutions of patient's plasma in normal plasma is 
plotted against the percentage of patient's plasma. The 
shape of the resultant curve is used to identify and 
characterize the LA type. These tests are reported to be 
more sensitive, but at present there is no single specific or 
totally sensitive confirmatory test for a LA. The sensiti- 
vity of the APTT test varies depending on the test system 
used, but most APTT reagents currently available are 
adequate for diagnosing over 80-90% of patients with 
inhibitors.° 


Association with thrombosis 


In spite of their in-vitro anticoagulant activity, it was 
soon realized that lupus anticoagulants are only rarely 
associated with a haemorrhagic diathesis, but paradoxi- 
cally in vivo are associated with thrombosis.^? Boey et al. 
in 1983 reported that the presence of the LA appeared to 
be a marker for a subset of patients with SLE at risk from 
thromboembolic episodes,’ and numerous confirmatory 
reports have followed. Up to 30% of patients with a LA 
develop a thrombosis.* This most commonly affects the 
deep leg veins, but may occur at an unusual or serious 
site. Elias and Eldor. however, showed that in a retro- 
spective study of a group of patients with detectable LAs, 
more than 50% suffered thrombotic episodes." The 
thromboses occurred with equal frequency in patients 
with and without SLE. 

Haemorrhagic episodes in patients who have the 
anticoagulant appear only to occur when a second 
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haemostatic defect is present, usually thrombocyto- 
penia. 

The addition of phospholipids or platelets to the test 
systems used to detect the LA may partially or fully 
correct the defect?! and activated platelets were found 
to overcome the effect of the anticoagulant in both the 
intrinsic and extrinsic coagulation pathways.!? If acti- 
vated platelets are present at the site of vessel trauma, 
this may explain why patients with the LA rarely suffer 
haemorrhagic tendencies despite the profound effect 
seen on in-vitro coagulation tests. Because the clinical 
manifestation of this antibody is normality or thrombo- 
sis, the term 'lupus anticoagulant' is a misnomer. 


Anticardiolipin antibodies 


The clinical associations of the LA were soon extended to 
include recurrent foetal loss!?!* and thrombocytope- 
nla,!5 and these patients were frequently found to have a 
false positive VDRL reaction. Syphilis antibodies bind to a 
phospholipid known as cardiolipin, which with phos- 
phatidyl choline and cholesterol make up the VDRL 
reagent. It was not unreasonable to assume therefore 
that cardiolipin was the phospholipid against which the 
LA was directed, and thus cardiolipin was used to devise 
a radioimmunoassay!® subsequently modified to an 
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Figure 1. Site of action of the lupus 
anticoagulant in the clotting cascade 


ELISA technique?” to demonstrate these antibodies in 
the sera of patients. The advantages offered by solid- 
phase anticardiolipin immunoassays are that large 
numbers of sera may be rapidly screened, the results are 
less affected by sample preparation, transportation, and 
storage than tests for the LA, the results can be 
quantified, standardization and quality control should 
be readily achievable, and results are not affected by 
concomitant anticoagulant therapy. The one main 
drawback of the anticardiolipin test is its sensitivity 
which can give rise to frequent false positive results. 
Anticardiolipin antibodies are not specific for cardiolipin, 
but bind to any phospholipid with a negatively charged 
phosphodiester group (e.g. cardiolipin, phosphatidylser- 
ine, phosphatidylinositol, phosphatidic acid).!7 Cross- 
reactivity with positively charged phospholipid seldom 
occurs. It is thought that the addition of a posttively 
charged group, such as choline as in phosphatidylcho- 
line, causes a charge-to-charge interaction with the 
negatively charged phosphodiester group so blocking 
access by antiphospholipid antibodies.'5 DNA comprises 
a phosphodiester-linked backbone similar to the polar 
region of cardiolipin, and monoclonal anticardiolipin 
antibodies raised in mouse-mouse hybridomas have 
been shown to cross-react with DNA.!? Cross-reactivity 
with DNA would explain the wide range of autoanti- 


bodies seen in SLE, by an ubiquitous antigen such as 
negatively charged phospholipid being able to stimulate 
autoantibodies with apparently different specificities, 
such as anticardiolipin and anti-DNA antibodies. How- 
ever, further studies have shown no evidence of cross- 
reactivity or clinical correlation between these anti- 
bodies.?? Phospholipids associate in aqueous solution in 
miceller, hexagonal or other configurations, and Janoff 
and Ranch?! demonstrated that antiphospholipid anti- 
bodies react with positively charged phosphatidyletha- 
nolamine in a hexagonal but not lamellar configuration. 
A significant recent article has shown that a plasma 
protein cofactor, aca-cofactor, is necessary for binding of 
anticardiolipin antibodies to cardiolipin liposomes. Aca- 
cofactor is a 50-kDa plasma peptide which itself has a 
high affinity for phospholipids, and has properties 
similar to B2-glycoprotein.^? 


Relationship between anticardiolipin 
antibodies and lupus anticoagulants 


It should be stressed that lupus anticoagulant tests and 
ELISAs or radioimmunoassays for cardiolipin antibodies 
are different ways of detecting a very heterogeneous 
spectrum of antibodies to phospholipids. There is a close 
but not absolute correlation between the cardiolipin 
assay and tests for the LA. The majority of cardiolipin- 
positive patients have a LA but only 60-70% of patients 
with the LA have detectable cardiolipin antibodies, 
although all are at risk of thrombosis.?? Furthermore, 
there is no relationship between the degree of prolonga- 
tion ofthe APTT test and the titre of cardiolipin antibody. 
and there are reports of patients whose LA has become 
undetectable after prednisolone therapy when the anti- 
cardiolipin titre has remained highly positive.?* There is 
also substantial evidence supporting an association 
between the two parameters: the clinical features asso- 
ciated with a LA and with anticardiolipin antibodies are 
the same, and both tests are frequently positive 
(although this does not signify even greater risk of 
thrombosis). LA activity can be absorbed out by cardioli- 
pin lysosomes.7? LA tests are most sensitive using low 
concentrations of phospholipids?? and can be neutra- 
lized by adding phospholipid.^^7* Furthermore, im- 
munoglobulin isolated from LA-positive patients has 
recently been shown to bind cardiolipin and negatively 
charged phospholipid.?^ 

Although there are differences in test sensitivity, this 
does not fully explain the discrepancy between LA 
activity and anticardiolipin antibodies. It is quite possible 
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that different phospholipids are being detected by the 
two tests, and that only certain conformational states of 
phospholipid allow binding of anticardiolipin antibodies. 
Alternatively, antibodies with specificities other than for 
phospholipids may give positive LA test results.?? *” Most 
investigators agree that both anticardiolipin and lupus 
anticoagulant tests should be performed in patients 
suspected of having antiphospholipid antibody-related 
thrombosis or foetal loss. 


Clinical correlations 


Anticardiolipin antibodies (aCL) were initially described 
in SLE, and have been detected in approximately 10- 
30% of patients with SLE by the ELISA technique.'*?! AH 
three major immunoglobulin classes have been detected. 
In one large centre, IgG anticardiolipin antibody appears 
to correlate best with disease activity, and symptoms 
occur more frequently as the level of antibody rises.** 
However, these findings have not been confirmed in 
other large studies. Clinical complications occur at 
unpredictable times and do not appear to be related to 
changes in antibody level. 

It is well recognized that antiphospholipid antibodies 
are not confined to patients with SLE. Lupus anticoagu- 
lants have also been detected in patients with other 
autoimmune disorders including mixed connective tis- 
sue disease, polyarteritis nodosa, primary sicca syn- 
drome, discoid LE, systemic sclerosis and autoimmune 
haemolytic anaemia.?!?9!5 They are also reported in 
Behcets disease,?? drug-induced LE,9?*-?^ carcinoma, '* 
and in some normal people.?? More recently it has been 
recognized that a high percentage of patients with AIDS 
have circulating LAs.’ Thus, the concept of an 
antiphospholipid syndrome is evolving, encompassing a 
clinical spectrum that is far wider than just SLE alone. 


Clinical features associated with 
antiphospholipid antibodies: the 
antiphospholipid syndrome 


Recurrent venous thrombosis is associated with the 
lupus anticoagulant and  anticardiolipin anti- 
bodies.5?.1549 Thrombosis of leg veins has been most 
frequently reported and is often accompanied by pul- 
monary embolism. Secondary pulmonary hypertension 
also occurs.*' Other sites affected are renal veins, 
hepatic veins, associated with a Budd Chiari syndrome, + 


202 C.J. M.STEPHENS 


retinal veins,** the axillary veins" and superficial throm- 
bophlebitis.*° 

Arterial occlusions are common, particularly involv 
ing the large cerebral arteries causing a stroke or 
transient ischaemic attacks (frequently amaurosis 
fugax),!5*^*7 In a study of 15 lupus patients with 
cerebral thrombosis, 1 3 had high levels of aCL antibody 
The thromboses were often multiple and catastrophic, 


and were frequently seen in otherwise quiescent cases of 


lupus.*° Other neurological disorders encountered are 
multi-infarct dementia, epilepsy and chorea.** More 
recently, the association with myocardial infarction 
particularly in the young, has been stressed.*” 

In women with or without SLE, the presence of the 
lupus anticoagulant is associated with a very high 
incidence of first trimester spontaneous abortions and 
second and third trimester foetal deaths." '? 
Several retrospective reviews have shown a foetal 
survival rate of only 11-14%. More recently it has also 
been shown that women with SLE and high levels ot 
anticardiolipin antibodies are similarly at risk of recur 
rent foetal loss. thrombosis or both.' *^* Extensive pla- 





Figure 2. Livedo reticularis in a patient with a lupus anticoagulant 


cental infarction is commonly seen histologically.' ^^"^? 


More recently, a distinct post-partum syndrome has 
been identified in patients with antiphospholipid anti- 
bodies consisting of spiking fevers. chest pain and 
dyspnoea. Chest X-rays showed pleural effusions and 
patchy infiltrates, and venous thromboses were demon- 
strated in two patients." 

Thrombocytopenia is a common finding in patients 
with APL antibodies, but it is not usually associated with 
haemorrhage. One theory as to its aetiology is that 
antiphospholipid antibodies may bind phospholipid in 
platelet membranes resulting in hyperaggregatability 
causing thrombosis, and enhanced uptake and destruc- 
tion by the reticuloendothelial system. A frequency of 
antiphospholipid antibodies of approximately 30% 
occurs in patients with idiopathic thrombocytopenic 
purpura." 

The term antiphospholipid syndrome has recently 
been introduced to describe patients with anticardiolipin 
antibodies, or a lupus anticoagulant and at least one of 
the following clinical features: venous or arterial throm- 
bosis, recurrent foetal loss or thrombocytopenia. Serolo- 
gical tests must be positive on at least twọ occasions, 
more than 3 months apart. 


Cutaneous manifestations associated with 
antiphospholipid antibodies 


There are numerous isolated case reports of skin lesions 
occurring in patients with antiphospholipid anti- 
bodies. and several group studies showing an increased 
frequency of certain clinical signs in these patients. 
(Fig. 2). 

Sned- 


Clinical features include livedo reticularis^* ^" 


leg ulcers^'-^? (Fig. 3), necrotizing purpura,'* 





Figure 3. Sharply marginated ulcer. and atrophie-blanche at a site of 


previous ulceration, in a young woman with cardiolipin antibodies 


don's syndrome (livedo reticularis associated with cere- 


hh 


brovascular disease) with livedo vasculitis,^^ distal cuta- 
neous ischaemia,” widespread cutaneous necrosis (Fig. 
4),^*-7? peripheral gangrene.^! ^? thrombophlebitis,*^^? 
and haemorrhage.’ Several terms have been used to 
describe the same clinical entity, for example cutaneous 
necrosis, necrotizing purpura and cutaneous gangrene, 
but the histology of most cases reveals changes probably 
related to the coagulation defect. Dermal vessel throm- 
bosis, usually without vasculitis is seen, and may be 
considered characteristic of the skin lesions associated 
with antiphospholipid antibodies (Fig. 5)."' Dermal 
thrombosis is not however specific, and identical cuta- 
neous lesions are seen in thrombotic thrombocytopenia 
purpura, (disseminated  intravascular coagulation, 
cryoglobulinaemia, purpura fulminans and warfarin 
necrosis in protein C deficiency. Cutaneous ulceration is 
often characteristic and shares many clinical features 
with livedo vasculitis as described by Bard and Winkel- 
mann.'/* Painful, sharply marginated ulcers are seen, 
often grouped around the ankles, which heal very slowly 





Figure 4. Extensive cutaneous necrosis in a patient with a lupus 
anticoagulant. 
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Figure 5. Histology of perilesional skin from the patient in Figure 4 
showing intradermal vascular thrombosis ( x 25) 


to leave scarring and prominent atrophie blanche (Fig 
3). Isolated reports have also raised the possibility of an 
association between Sneddon's syndrome," Jehcets 


lemacso?3 
disease 


and malignant atrophic papulosis (Degos dis 
ease)^^ and antiphospholipid antibodies, but confirma 
tory studies are obviously required. 

It is important to look for antiphospholipid antibodies 
in all patients with thrombotic skin lesions. as in many 
cases the skin lesion may be the first sign of the disease 
In one study, 40% of those patients with cutaneous 
lesions had multi-system thrombotic events throughout 


the course of their disease.’ 


The anticoagulant system 


The biochemical mechanism for the thrombosis asso 
ciated with the LA is unknown, and indeed it is still not 
clear whether the LA has a pathophysiological role in 
the development of thrombosis, or whether it is only an 
epiphenomenon. To appreciate the proposed mechan 
isms of action, a current knowledge of the natural 
anticoagulant system is required. Coagulation. once 
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initiated, would proceed unchecked unless a system of 
inhibition was simultaneously brought into play. The 
clotting system can be thought of as a dynamic process of 
continuous clot formation and dissolution, occurring 
under resting circumstances, with massive amplification 
occurring after vessel injury. Natural anticoagulant 
activity occurs through the activation and interaction of 
three pathways: (1) antithrombin III, (2) protein C and 
protein S, and (3) the fibrinolytic system. 


Antithrombin I 


This ts a naturally occurring serine protease inhibitor 
which irreversibly binds activated clotting factor XIa, 
XIa, IXa, Xa and H (thrombin).”” Antithrombin III is the 
primary anticoagulant mechanism of the body and 
exerts most of its inhibitory effect on factor Xa. Its speed 
of action Is markedly enhanced by heparin and to a lesser 
extent heparin sulphate, present on the surface of 
endothelial cells. Antithrombin III deficiency is the 
commonest cause of inherited thrombophilia. 


Protein C 


Protein C has been the subject of much research in the 
past .decade, and it is now known that protein C 
deficiency contributes to two dramatic clinical entities— 
purpura fulminans and warfarin skin necrosis. Protein C 
is a vitamin K-dependent glycoprotein, secreted in an 
Inactive zymogen form. It is converted to its active form 
when thrombin complexes with thrombomodulin, a 
high affinity thrombin receptor, found on vascular 
endothelial cell surfaces, which acts as a cofactor.79.7? 
The effect is potentiated by the presence of phospholipids 
and is greatest in the microvasculature where the ratio 
of surface area of endothelium to volume of blood is 
large. Protein S is a cofactor for activated protein C. It 
complexes with protein C on phospholipid vesicles, and 
together they inhibit fibrin formation by degrading 
factor Va and Villa, and stimulate fibrinolysis by 
decreasing the activity of plasminogen activator inhibi- 
tor (Fig. 6). 


The fibrinolytic system 


This involves the conversion of the inactive proenzyme 
plasminogen to the serine protease plasmin, which is 
capable of digesting fibrin (Fig. 7).8° Plasminogen is 
predominantly synthesized in the liver, and circulates 
either bound to histidine-rich glycoprotein or in a free 
form.®! Fibrinolysis is triggered by three interacting 
systems: through contact activation of the intrinsic 





Thrombin 


THROMBOMODULIN 





Endothellal Cell 


Figure 6. Anticoagulation. Protem C and protein S. PAI, plasmino- 
gen activator inhibitor; — — —» , inhibition. 


coagulation pathway involving factor XIIa and kallik- 
rein, which simultaneously generates plasmin, and by 
the enzymatic activities of urokinase and tissue plasmi- 
nogen activator (tPA). tPA is a protease, synthesized and 
secreted by endothelial cells,5? and appears to have the 
greatest control over fibrinolysis. It binds avidly to fibrin 
and as a result, plasminogen is maximally activated at 
the site of thrombus formation, a property that was the 
primary impetus for its development as a therapeutic 
agent.®3 

The secretion of tPA by endothelial cells is under the 
control of a complex series of physical and hormonal 
factors, being increased by stress, exercise, venous 
pressure and vasoactive substances, as well as the major 
enzyme of the coagulation cascade itself, thrombin.9* 
Several plasma factors directly inhibit the action of tPA 
on plasminogen, the most important being «2-antiplas- 
min and the specific tPA inhibitor, PAI 1, which 1s 
synthesized by endothelial cells and platelets.?* Throm- 
bin also stimulates the secretion of PAI 1,9? and thus by 
itself is responsible for the fine balance between coagula- 
tion, and the initiation and cessation of clot lysis through 
the tPA system. 

Defective fibrinolysis, leading to thrombophilia, can 
occur through congenital deficiency or defective release 
of tPA, or increased PAI activity. There are many reports 
describing elevated inhibitor levels or defective tPA 
release in patients with venous thromboses, 1029 in 
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Figure 7. Fibrinolysis. tPA, tissue 
plasminogen activator, PAI, plasminogen 
activator inhibitor, — — —»., inhibition. 


cigarette smokers in gram-negative sepsis, and in 
coronary artery disease.** However, at present, fibrino- 
lytic screening tests are difficult to interpret as so many 
physical factors affect the circulatory level of tPA, and 
the range of values is wide. The significance of abnormal 
tPA results must be interpreted with caution. 


Mechanism of thrombosis associated with 
antiphospholipid antibodies 


Several mechanisms for thrombosis occurring with 
antiphospholipid antibodies have been proposed, focus- 
ing primarily on dysfunction of the endothelium. Inhibi- 
tion of prostacyclin release from blood vessels has been 
demonstrated,?^5? and it is suggested that this could 
result from antiphospholipid antibody binding impairing 
the release of arachidonic acid from phospholipids in the 
endothelial cell membrane. Because prostacyclin is a 
potent vasodilator and inhibitor of platelet aggregation, 
it is regarded as an important defence mechanism 
against thrombosis, and its impaired synthesis or release 
might contribute to the thrombotic risk in these patients. 
However, no such abnormality has been found in similar 
subsequent studies.!9???5 The two largest studies??? 
evaluated the effect of serum on prostaglandin release 
from cultured human endothelial monolayers using a 
standardized assay system for the prostacyclin metabo- 
lite 6-keto-prostaglandin F1a. No impairment of agonist- 
stimulated or mechanically damaged endothelial prosta- 
glandin release was demonstrated by sera containing 
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antiphospholipid antibodies. However Dudley et al.” 
showed that the baseline concentration of 6-keto- 
prostaglandin Fla was nearly four-fold higher in sera 
containing antiphospholipid antibodies, possibly sug- 
gesting a state of long-term stimulation or altered 
metabolism of prostaglandin. It is of interest that those 
studies based on the use of plasma generally show 
inhibition of prostaglandin release, whereas reports 
based on the use of serum fail to do so, possibly due to the 
release of masking stimulatory factors by platelets 
during coagulation. 

Other investigators have demonstrated reduced acti- 
vation of protein C by interaction of LA with endothelial 
bound thrombomodulin?^-?5 but this would not satisfac- 
torily explain arterial thrombosis which does not occur 
in hereditary protein C deficiency. Interference with 
antithrombin III activity?" is reported, and inhibition of 
prekallikrein was demonstrated in three patients with 
the LA as compared with normal plasma.?* Several 
reports have demonstrated a decreased tissue plasmino- 
gen activator release in response to venous occlusion in 
patients with the lupus anticoagulant??^!?! and others 
have shown significantly elevated plasminogen acti- 
vator inhibitor levels!?^!?* but could demonstrate no 
correlation with thrombosis. In addition, it has been 
demonstrated that there was increased von Willebrand 
factor activity in patients with SLE,!°!0! but there was 
no correlation between either finding and thrombotic 
events. More recently, however, elevated levels of tPA 
and PAI have been demonstrated in patients with SLE 
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complicated by a history of thrombosis or recurrent 
abortions.19* 


Therapy 


The treatment and prevention of thrombosis in patients 
with LA/aCL antibodies is still largely experimental, and 
many large-scale prospective studies are needed in order 
to determine the most effective and least harmful 
therapy. Treatment has been aimed at reducing the 
antibody levels by immunosuppression and plasmaphor- 
esis, and favourable reports have appeared on the use of 
systemic steroid therapy in antiphospholipid antibody- 
positive women with recurrent spontaneous abortions 
and intrauterine death.53305 Lubbe et al. reported six 
women with SLE and recurrent intrauterine deaths, all 
of whom had the lupus anticoagulant.” Treatment with 
prednisolone 50 mg/day and low-dose aspirin resulted in 
lowering of LA activity and a successful pregnancy 
outcome in five.” Successful pregnancies In five out of 
eight women with the LA, but not SLE were also 
achieved, reducing the rate of pregnancy loss from 
96-8 to 37:594. The foetal outcome was not related to 
normalization of the coagulation tests. However, pre- 
eclampsia occurred in all five women who gave birth to 
live infants, and foetal growth retardation in three 
cases.°! Meticulous antenatal care, preferably in a 
specialist centre, for all aCL positive women is important. 
Foetal heart-rate monitoring should be undertaken from 
the earliest time the foetus is viable, and if progressive 
deterioration occurs with cardiac decelerations, delivery 
should be undertaken.** 

Another report, one of widespread cutaneous necrosis 
associated with the LA showed the process to be halted 
by prednisolone when heparin had been ineffective.*? 
Two other reports showed disappearance of the antico- 
agulant after high-dose corticosteroid therapy?! 
although it was found that the use of corticosteroids, 
NSAIDs, including aspirin, immunosuppressive and 
cytotoxic agents had no effect on the presence of the LA 
even when given for long periods of time.!? 

The alternative management approach is to prevent 
the thrombotic effects of antiphospholipid antibodies. 
Warfarin therapy has been recommended for recurrent 
thrombotic episodes, and there is good evidence that this 
treatment is effective. Continuous therapy appears to 
prevent clotting and recurrent thrombosis on warfarin 
withdrawal is well documented.!9-197 It is also suggested 
that anticoagulation should be kept in the high 
therapeutic range. However, the risks of committing a 
patient to life-long warfarin administration are signif- 


cant, and have to be weighed against the risks of serious 
thrombosis. 

Other antithrombotic agents may also be useful, 
particularly for arterial occlusive events. Two patients 
with TIAs and a LA responded well to aspirin 0:3 g/day 
with dipyridamole 225 mg/day.!? The combination of 
aspirin and dipyridamole has also been shown to be of 
benefit in patients with atrophie blanche or livedo 
vasculitis of the lower limb manifesting clinically as 
chronic painful ulceration.!99-9? The nine patients 
studied all had abnormal platelet function, but in all, 
there was significant alleviation of pain and decrease in 
new lesion formation with treatment. Furthermore, 
aspirin and dipyridamole caused healing where predni- 
solone had failed in a case of livedo vasculitis associated 
with Sneddon’s syndrome and anticardiolipin anti- 
bodies.59 Aspirin is a cyclo-oxygenase inhibitor that acts 
on both platelets and vascular endothelial cells to 
suppress synthesis of thromboxane A2 and prosta- 
glandin 12 respectively. Thus, thrombus formation and 
platelet aggregation are both suppressed. The mechan- 
ism of action of dipyridamole as an antiplatelet agent 
however remains unclear. It has been suggested that 
dipyridamole (i) inhibits the phosphodiesterase enzyme 
in platelets, resulting in an increase in intraplatelet 
cyclic AMP; (ii) directly stimulates the release of prosta- 
glandin 12 from vascular endothelium; or (iii) inhibits the 
uptake and metabolism of adenosine. However, dipyrida- 
mole has not in fact been proven to have an anti- 
thrombotic effect in humans. In the majority of clinical 
trials designed to assess the efficacy of dipyridamole, it 
has been combined with aspirin rather than compared 
directly with placebo therapy, and therefore it cannot be 
said to confer additional benefit to aspirin alone.!!? 

Currently of interest is the use of specific fibrinolytic 
drugs at the time of acute thrombosis. It is now well 
accepted that thrombolytic therapy begun soon after an 
acute myocardial infarction reduces mortality and pre- 
serves left ventricular function. Both intravenous strep- 
tokinase!!! and recombinant tissue plasminogen acti- 
vator!? have been evaluated in large, randomized 
clinical trials, and in view of the recent reports of 
abnormal fibrinolytic activity in patients with aCL 
antibodies, this therapeutic avenue needs to be explored. 

Adrenaline, histamine, nicotinic acid and vasopressin 
all stimulate flbrinolysis but have a very short duration 
of action. Phenformin and the anabolic steroid stanozo- 
lol also produce fibrinolytic enhancement alone or in 
combination, in both healthy adults and in patients with 
various forms of vascular disease associated with fibrino- 
lytic impairment. !13-!!5 Lactic acidosis, the rare but life- 


threatening side-effect of phenformin, now precludes the 
use of this drug, but stanozolol therapy has been used 
successfully in a number of clinical trials to treat patients 
with cutaneous vasculitis,''® Raynaud's phenome- 
non,'!? venous lipodermatosclerosis,''® and recurrent 
thrombophlebitis.!!? Stanozolol increases plasminogen 
levels, increases plasminogen activator levels, and 
lowers the levels of the plasmin inhibitor 22-macroglo- 
bulin and of fibrinogen. It has also recently been shown 
to lower levels of plasminogen activator inhibitor, and 
therefore would seem a possible therapeutic option for 
patients with antiphospholipid antibodies in spite of the 
mild masculinizing effects that occur in some women. 
Finally, vasodilator drugs may also help prevent clot 
formation by increasing the rate of blood flow through 
the microvasculature, thereby preventing the initiation 
of fibrin deposition. In this respect, nifedipine has been 
used to treat idiopathic atrophie blanche in a case which 
failed to respond to aspirin and dipyridamole.'*! Nifedi- 
pine is also anecdotally reported to have fibrinolytic 
activity,'*? and indeed has been shown to reverse PAI 
abnormalities in a patient with widespread cutaneous 
necrosis associated with the lupus anticoagulant.!?? 


Treatment guidelines for patients with 
antiphospholipid antibodies 


Although there is a lack of controlled prospective trials, 
in the light of available knowledge, the following 
treatment is recommended. 


1. Asymptomatic patients with the LA or aCL antibodies 
detected as an incidental finding: low-dose aspirin 
(75-150 mg) daily, lifelong. 

. Patients with a history of a single DVT: short-term 
anticoagulation at times of high risk of thrombosis 
(e.g. surgery)  Self-administered subcutaneous 
heparin should be used throughout the risk period, 
and warfarin taken for 3-4 months afterwards. 

3. Patients with multiple DVTs or a serious thrombotic 
event: long-term low-dose aspirin and warfarin, with 
anticoagulation kept in the high therapeutic range. 

4. Patients with arterial occlusions: long-term low-dose 
aspirin. 

5. Pregnancy: patients with lupus should be advised to 
wait until their disease is in remission before concep- 
tion. Scrupulous antenatal care. preferably in a 
specialist centre, is of great importance. Patients with 
no thrombotic history should be put on low-dose 
aspirin. Patients with a history of thrombosis require 
anticoagulation throughout pregnancy in addition to 


to 
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aspirin. Subcutaneous heparin is necessary for the 
early stages of pregnancy, but should not be used for 
more than a few months because of its osteoporotic 
effect. Therefore, women should remain on warfarin, 
and as soon as they become pregnant convert to 
heparin, and then return to warfarin in late preg- 
nancy. At present, there is insufficient evidence of 
additional benefit from adding corticosteroids in 
pregnancy. 
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Summary 


The potential role of adhesion molecules in the pathophysiology of psoriasis was investigated and the 


pattern of expression of the cell-surface receptors ICAM-1, LFA-3, and VLA-1. 2, 3, 4, 5 and 6 was 
determined in biopsies of skin from patients with psoriasis (n= 12) and from normal skin (n= 12). 
There were no differences in the intensity or localization of the adhesion molecules VLA-1, 2 and 4 and 
LFA-3. In contrast, VLA-3 and VLA-6, which are restricted to the basal keratinocytes in normal skin, 
were overexpressed in the spinous cells in psoriatic skin. ICAM-1 and VLA-5, which are not expressed 
by keratinocytes in normal skin, were focally induced, especially in cells above elongated rete ridges 
and where there was an infiltrate with intraepidermal granulocytes and lymphocytes. 


In recent years there has been further understanding in 
the expression of cell-surface adhesion molecules that 
are involved in cellular interactions and with the 
extracellular matrix. The most important and best 
characterized are the integrin family,! several members 
of the immunoglobulin superfamily? and the so-called 
selectins.’ There are other non-related molecules that 
have similar functions, such as membrane-bound pro- 
teoglycans, which can be added to this list (Table 1).3 
Whereas integrins are heterodimers with subfamily- 
specific f-chains that recognize defined peptide 
sequences on one or several other proteins or glycopro- 
teins, the ligand structures of the selectins are less 
defined. There is evidence that adhesion molecules are 
critically involved in embryogenesis, tissue homeostasis, 
particularly in rapidly dividing tissues, as well as 
migration and homing events and in malignant prolifer- 
ation of cells and metastases. 

We have investigated as to whether there is aberrant 
expression of adhesion molecules in psoriasis, a chronic 
and relapsing skin disease with disturbances in epider- 
mal proliferation and differentiation. We were interested 
as to whether members of the f;-integrin family, that are 
primarily involved in cell-extracellular matrix inter- 
actions,* would show differences of expression on the 
keratinocytes in the involved psoriatic epidermis. 


Methods 
Skin biopsies 


Twelve skin biopsies were obtained from patients with 
chronic plaque-type psoriasis from the centre of the 
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plaque under local anaesthesia and prior to systemic or 
topical treatment. Informed consent was obtained from 
the patients. In addition, 12 biopsies were obtained from 
normal controls from plastic surgical excisions. The 
biopsies were all snap frozen in 0-995 NaCl with liquid 
nitrogen and then stored at — 80°C. Serial 6-um sections 
were cut from each block on a cryostat, air-dried for 24 h 
and then stored at — 20?C until used. 


Monoclonal antibodies 


The ICAM-1 IgG1 RR1/1, the LFA-3 IgG1 TS2/9 and the 
VLA-x; IgG] monoclonal antibodies were the gift from 
Dr T.A.Springer (Boston, U.S.A.). The VLA-f; IgG2b A- 
1A5 and the VLA-x, IgG] B-5G10 monoclonal anti- 
bodies were the gift from Dr M.E.Hemler (Boston, U.S.A.). 
The VLA-2;]143 antibody was provided by Dr R.Kantor 
(New York, U.S.A.). The VLA-2; IgG1 10G11 and VLA- 
a, IgG2a GoH3 antibodies were the gift from Dr von dem 
Borne (Amsterdam) and Dr Sonnenberg (Amsterdam), 
respectively. The VLA-z5 IgG] BIE5 monoclonal anti- 
body was the gift from Dr Damsky (San Francisco. 
U.S.A.). The horseradish peroxidase-conjugated rabbit 
anti-mouse Ig antibodies and goat anti-rabbit Ig anti- 
bodies were purchased from Dakopatts (Denmark) and 
Medac (Hamburg). 


Indirect immunoperoxidase procedure 

The immunohistochemical stainings were performed 
using a three-step immunoperoxidase technique.? The 
cryostat sections were fixed in acetone for 10 min at 
room temperature, air-dried and then incubated with 
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Figure 1. Schematic illustration of the distribution pattern of the investigated adhesion molecules in normal and psonatic epidermis. 


ABERRANT EXPRESSION OF ADHESION MOLECULES IN PSORIASIS 


Table 1. Characteristics of adhesion 
molecules Superfamily 


Adhesion molecule 





Integrins 
fj-integrins 


f»-integrins 


B;-integrins 


Immunoglobulin 
superfamily 


Selectins 


the primary monoclonal antibody diluted to an optimal 
concentration in phosphate-buffered saline (PBS) at pH 
7:4 and containing 1% bovine serum albumin for 30 
min. After rinsing with NaCl/Tris buffer at pH 7-4, the 
sections were then incubated with peroxidase-conju- 
gated rabbit anti-mouse IgG at a dilution of 1:15 with 
serum and PBS for 30 min. The slides were then rinsed 
twice in NaCl/Tris buffer and covered with peroxidase- 
conjugated goat anti-rabbit IgG at a dilution of 1:15 for 
30 min. The sections were then incubated with 3,3'di- 
aminobenzidine at a concentration of 0*6 mg/ml and 
0-01% hydrogen peroxide at room temperature. The 
staining reaction was visually controlled and stopped by 
washing with the buffered saline. The sections were 
counterstained with haematoxylin for 10 min and then 
rinsed in tap-water. The sections were then mounted 
with coverslips using glycer-gel (Dakopatts, Hamburg). 
Appropriate controls were performed. 


Results 


The adhesion molecules VLA-1 and VLA-4 were not 
expressed either on normal or on the psoriatic keratino- 
cytes. VLA-2 and LFA-3 showed the same pattern of 
expression in psoriasis as seen in normal skin (Fig. 1). In 
contrast, VLA-3, which is normally found in the basal 
layers of the epidermis, showed focal overexpression 
extending up to the stratum spinosum in the biopsies of 
psoriasis (Figs 1 and 2). A similar pattern could be 


VLA-1 
VLA-2 
VLA-3 
VLA-4 
VLA-5 
VLA-6 


LFA-1 
Mac-1 
p150.95 


VNR 
GPIIb-III 


CD2 
LFA-3 
ICAM-1 


ELAM-1 
MEL-14 
CD62 


Molecular weight (kDa) 
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Figure 2. Focal over-expression of VLA-3 (x3 


keratinocytes above rete ridges ( x 400). 
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Figure 3. Expression of VLA-6 (x6) in psoriatic epidermis | x 400). The Figure 5. Focal expression of VLA-5 (25) on psoriatic keratinocytes and 


pattern is similar to the one of VLA- 3 (x3). infiltrating cells ( x 400). 


Figure 4. Focal ICAM-1-expression by 
psoriatic keratinocytes related to 
neighbouring intraepidermal leucocytes 
(x 100) 
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detected for VLA-6, which in normal skin is expressed in 
the basal cells with polarity towards the basement 
membrane. In the psoriatic skin there was focal overex- 
pression of VLA-6 (Figs 1 and 3). 

ICAM-1 and VLA-5 were completely absent in the 
normal epidermis, but there was focal induction of these 
molecules in the biopsies of psoriasis with pronounced 
staining for ICAM-1 (Figs 1 and 4) and weaker ex- 
pression of VLA-5 (Figs 1 and 5). These molecules were 
also expressed on the dendritic cells in the epidermis. The 
overexpression of adhesion molecules VLA-3.-5 and -6 
and ICAM-1 showed similar morphological patterns. 
They were mainly restricted to the epidermis overlying 
the elongated rete ridges and where intraepidermal 
lymphocytes and some granulocytes could be detected. 
No adhesion molecules were present around the intra- 
corneal neutrophil microabcesses (Munroe's microab- 
cesses) in the biopsies of psoriasis. 


Discussion 


Although a number of hypotheses have been suggested 
for the pathogenesis of psoriasis.^^ the exact mechan- 
isms involved are still unclear. We have demonstrated 
that keratinocytes in psoriasis exhibit changes in the 
distribution of a number of adhesion molecules. 
Although VLA-1 is known to function as an extracellu- 
lar matrix receptor for types I and IV collagen and 
laminin,’ it is not expressed on epidermal keratinocytes 
in normal skin? or in various inflammatory cutaneous 
disorders.'° We have found that VLA-1 is also absent on 
the keratinocytes in psoriatic epidermis. This indicates 
that VLA-1 differs in its cellular distribution from the 
ECM receptors VLA-2, VLA-3 and VLA-6, that also show 
laminin and collagen binding specificity and which are 
expressed on epidermal keratinocytes. 

We found no expression of VLA-4 on the keratinocytes 
in both normal and diseased epidermis. VLA-4 is found 
predominantly on leucocytes and functions both as an 
extracellular matrix receptor for fibronectin, binding to 
the CS1 fragment and the Hep2 domain,!!'? and as a 
cell-to-cell receptor to its ligand VCAM-1.!! Functional 
experiments revealed that cultured keratinocytes do not 
recognize cell-binding sites within the CS1 region of the 
fibronectin molecule, suggesting that VLA-4 is not 
present on the surface of keratinocytes.'* 

LPA-3, the ligand of CD2,'^ was expressed on all 
keratinocytes of the basal and spinous layers in both 
normal and diseased skin. VLA-2, when expressed by 
keratinocytes, functions as a receptor for collagen, 
laminin and fibronectin.'^ As with LFA-3. VLA-2 


retained its pattern of expression in the basal cell layer in 
psoriatic skin (Fig. 1). 

In addition to their normal distribution, VLA-3 and 
VLA-6 were focally expressed in the keratinocytes of the 
spinous layer of psoriatic skin. This upregulation corres- 
ponded to the localization of intraepidermal mono- 
nuclear leucocytes and was most pronounced on the tips 
of the elongated psoriatic papillae. This was the region 
where intraepidermal fibronectin, the ligand of VLA-3 
and VLA-5, could be demonstrated. While fibronectin is 
absent in the normal human epidermis, in psoriasis there 
is an enrichment of fibronectin focally in the stratum 
corneum between the basal and spinous keratinocytes 
above the rete ridges. ! ^ This intraepidermal fibronectin is 
produced by keratinocytes'® and by Langerhans cells. 

There was a weak focal expression of VLA-5 on the 
psoriatic keratinocytes and this upregulation was re- 
stricted to those keratinocytes adjacent to intraepidermal 
mononuclear leucocytes. VLA-5 is known to be the 
classical fibronectin receptor, recognizing the central 
cell-binding fibronectin domain with its RGD site.'" 
Under physiological conditions VLA-5 is only expressed 
on epidermal keratinocytes during wound healing.2” 
When re-epithelialization is complete, VLA-5 expression 
on the keratinocytes can no longer be detected.?' 

ICAM- 1, the ligand of LFA-1,?? which is expressed by 
more than 95% of infiltrating leucocytes in psoriasis, 
may play an important functional role in the trafficking 
of mononuclear leucocytes into the epidermis,’ espe- 
cially in inflammatory dermatoses.?425 However. it is 
not clear whether ICAM-1 is at first expressed on 
keratinocytes, and thus serves as a ligand for the 
invasion of mononuclear cells into the epidermis, or 
whether activated T-cells secrete y-interferon and there- 
by induce ICAM-1 expression. As with VLA-5, the 
localization of intraepidermal leucocytes correlated well 
with the extent of the expression of ICAM-1 on the 
keratinocytes. 

There are several possible explanations for the 
Observed overexpression of f-integrins in psoriatic 
epidermis. The shortened epidermal transit time in 
psoriasis could delay the redistribution of molecules such 
as VLA-3, which ín vitro are localized mainly at sites of 
cell attachment when anchored to the extracellular 
matrix, and afterwards are expressed on the entire cell 
surface.!^ This could result in the demonstration of VLA- 
3 in a higher part of the epidermis than in the normal 
skin. Also, there is increasing in-vitro evidence for the 
regulation of integrin expression by cytokines. Cyto- 
kines with defined effects on f/;-integrin expression are 
transforming growth factor?’ and nerve growth factor," 
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while ICAM-1 expression is induced by y-interferon, IL-1 
and TNF.?9 


Finally, the failure of organized adhesion-molecule 


expression may be a basic defect in regulation and could 
be directly involved in the development and persistence 
of the lestons in psoriasis. 
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The effects of minoxidil in vitro were studied using fibroblasts grown from the lesional skin of patients 
with lichen sclerosus et atrophicus, morphoea and from the skin of normal individuals. The 
proliferation of all fibroblast lines over 3 days was inhibited in proportion to the concentration of 
minoxidil, being 2096 or less of controls at 1 mM, where cell viability was only marginally reduced 
(84 x 2% vs. 88 + 2% (SEM) in controls). At 5 mm there was usually a net loss of cells and only 72% of 
those remaining were viable. In contrast, minoxidil at 0-1-1 mM stimulated the proliferation of 
foreskin keratinocytes by up to 130%. Contraction of collagen lattices containing the three types of 
fibroblasts was inhibited by 22-26% with 1 mM minoxidil after 5 days and by 50-94% with 5 mM. 
Secretion of glycosaminoglycans by normal fibroblasts showed concentration-dependent reduction, 
being 25 + 6% of that of untreated cultures with 1 mM minoxidil. These findings show that minoxidil 
has a range of inhibitory effects on both normal and abnormal skin fibroblasts in vitro, which contrast 
with its stimulation of skin epithelial cells, and support suggestions that it may provide a useful topical 
treatment for keloids and other fibroses. 


The hypertrichosis associated with the systemic use of 
minoxidil to control hypertension! suggested that this 
drug would be of help in the treatment of baldness.? Cell- 
culture studies have demonstrated that minoxidil has 
direct effects on epidermal cells in vitro?* independent of 
the blood supply. More recently Murad and Pinnell? 
found a selective inhibition of the enzyme lysyl hydroxy- 
lase in cultured skin fibroblasts and that prolyl hydroxy- 
lase was unaffected. As hydroxylation of lysine residues 
is the first step in collagen cross-linking, the authors 
suggested that minoxidil might be an effective topical 
treatment for fibroses, such as keloids and hypertrophic 
scars, where collagen accumulates. We have now 
extended some of the observations on normal skin 
fibroblasts to cells from fibrotic skin. 


Methods 
Materials 


Minoxidil was provided by Upjohn Limited, Crawley, 
U.K. The white crystalline powder was dissolved in 
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culture medium to give a 5 mM solution. filtered to 
ensure sterility and diluted with fresh culture medium to 
provide a range of concentrations. Culture media and 
supplements were obtained from Gibco, Paisley, Scot- 
land, unless specified otherwise. 


Fibroblast culture 


Fibroblast lines were established from excision biopsies of 
the lesional skin of patients with morphoea, extra- 
genital lichen sclerosus et atrophicus (LSA), and from 
the normal forearm skin of healthy volunteers. The 
biopsies were washed, chopped into 1-mm fragments 
and sandwiched between a glass coverslip and the 
bottom of a six-well plastic dish (Nunc) in Dulbecco's 
Eagle medium supplemented with 20% fetal calf serum 
(FCS), penicillin. streptomycin and glutamine. The 
dishes were cultured at 37°C in an atmosphere of 5% 
CO;: 95% air. The medium was changed twice weekly 
and after 6-8 weeks, when there was sufficient growth 
of fibroblasts, the cells were dispersed with typsin- 
versene and transferred to 25-cm? flasks in the same 
medium with 1095 FCS. Samples of third and later 
passage cells were preserved in liquid nitrogen until 
needed, and then recovered for use in experiments as 5th 
to 10th passage cells. 
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Fibroblast proliferation assay 


Twenty-eight cultures were set up by plating 10? 
fibroblasts in each 25-cm? flask (day 0) in medium 
containing 10% FCS. The medium was changed on day 
1 and on day 3 four flasks were used for baseline cell 
counts. The cultures were washed with phosphate- 
buffered saline (PBS) and cell suspensions prepared with 
trypsin-versene were counted electronically (Coulter 
Counter DN). The remaining cultures were grouped in 
fours to receive medium containing O:1, 0:2, 0:5, 1 and 
5 mM minoxidil, leaving a second control group of four 
cultures untreated. In two experiments shown in Figure 
1, the total number of cultures was increased to 32 to 
accommodate an additional minoxidil concentration. 
Media were replaced on day 4 and on day 6 the cells in all 
cultures were counted. The increase in total cells in each 
group was expressed as a percentage of that in the 
untreated controls. 


Collagen lattice contraction 


Collagen lattices were made with type 1 collagen from 
rat-tail tendons, as previously described,? in the 35-mm 
diameter wells of bacteriological grade six-well dishes 
(Linbro, Flow Laboratories). Each lattice contained 
2 x 10? fibroblasts and measurements of lattice diameter 
were made daily using mm-squared graph paper over a 
light box. Two lattices were used for each concentration 
of minoxidil, which was included in the lattice mix at 
zero time. 


Glycosaminoglycans secretion 


Culture media collected on day 6 of fibroblast prolifer- 
ation assays were dialysed against acetate buffer (pH 5), 
concentrated twofold with polyacrylamide beads, 
digested overnight at 37°C with testicular hyaluronidase 
(Sigma Type 1; 2 mg per sample) and acidified with 
trichloracetic acid to a final 596 to precipitate protein. 
The uronic acid in 40,000 x gmax supernatants was 
detected colorimetrically with m-hydroxydiphenyl at 
520 nm after boiling with sulphuric acid-borate.7 Glyco- 
saminoglycans (GAG) secretion was expressed as ug 
uronic acid secreted per 107 fibroblasts in 48 h and 
calculated as a percentage of that in untreated control 
cultures.® 


Keratinocyte proliferation assay 


Foreskins obtained from normal infants were treated 


with dispase (Sigma, protease type IX) at 4°C overnight 
to separate the epidermis from the dermis. The epidermis 
was incubated in 0:25% trypsin in PBS at 37°C for 
30 min to release the epidermal cells. The cells were 
collected by centrifugation, counted and plated in 24- 
well plastic dishes (Nunc) in Dulbecco’s Eagle medium 
diluted 3:1 with Ham’s F12 medium and containing 
10% FCS, penicillin, streptomycin, 10-!? m cholera 
toxin (Sigma), 5 ug/ml transferrin and 2 x 107? M tri- 
iodothyronine. Plating densities of the crude epidermal 
suspension were approximately 7 x 10? cells per well. 
After 2 days at 37°C in 5% CO;: 95% air, the culture 
medium was supplemented with 10 ng/ml epidermal 
growth factor (EGF). After a further 2 days, four wells of 
the dish were trypsinized for baseline cell counts while 
other wells were replenished with standard medium 
(four wells) as controls, or with 0-1-5 mm minoxidil 
(four wells per concentration) dissolved in standard 
medium without EGF. Media were replaced the next day 
and after a final 48 h all the cultures were trypsinized for 
cell counts. Proliferation in minoxidil-treated wells (i.e. 
increase in cells above baseline counts) was expressed as 
a percentage of that in untreated control wells. 


Results 
Cell proliferation 


The proliferation of five lines of normal flbroblasts, one 
line from morphoea and one from LSA was similarly 
affected by minoxidil. In general, there was concentra- 
tion-dependent inhibition of proliferation beginning at 
O:1 mM (Figs 1 and 2), as described by Murad and 
Pinnell? Proliferation was less than 25% of untreated 
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Figure 1. Effect of minoxidil on the proliferation of fibroblasts from 
lesions of morphoea, LSA and from normal skin (HSF). Each point is a 
mean from four cultures + SE. 
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Figure 2. Comparison of the inhibitory effect of minoxidil on the 
proliferation of three additional lines of fibroblasts from normal skin 
(HSF, B means 4 standard errors, n=4), and its stimulation of three 
different preparations of foreskin keratinocytes (KC, O, means+SE, 
n=4). 


controls at 1 mM and approached zero or showed a net 
loss of cells at 5 mM. In a minority of experiments (4/10) 
there was some (<50%) stimulation of proliferation 
with 0-1 mM minoxidil, but this effect was not seen when 
the experiments were repeated. Different responses from 
the three cell lines in Figure 1, for example the greater 


Figure 3. Phase contrast photomicrographs 
of normal skin fibroblasts after 3 days’ 
incubation with different concentrations of 
minoxidil. With 1 mM cells are sparse but 
healthy. while many of those remaining in 
5 mM are dead or damaged. (a) controls: 
(b) 0:5 mw: (c) 1 mm: (d) 5 mm ( x 125). 


sensitivity of the morphoea fibroblasts at 0-1 mM 
minoxidil, are not necessarily representative of all cell 
lines of that origin. Figure 2 displays similarly wide 
variation in three lines from normal skin. 

Three experiments with keratinocytes from different 
foreskins gave similar results (Fig. 2). At minoxidil 
concentrations of 0-1, 0-5 and 1 mM, proliferation was 
increased by averages of 39, 60 and 77%, respectively, 
but there was a net loss of cells at 5 mM, indicating 
cytotoxicity. 

Viabilities of the fibroblasts, judged by trypan blue 
exclusion, remained essentially unchanged except at 
5 mM, where some 80% of the cells removed in the pre- 
trypsin rinse were dead and only 71% of those recovered 
with trypsin-versene for counting were viable, compared 
to 88% in untreated controls (P< 0-05; t-test with 4 d.f.). 
Phase-contrast microscopy on day 6, after 3 days of 
exposure to minoxidil, showed cells of normal appear- 
ance but fewer in number at 1 mM, whereas many of the 
cells looked abnormal or dead in 5 mM minoxidil (Fig. 3). 
Such cultures were, however, able to resume prolifer- 
ation if returned to medium without minoxidil for a 
further 3 days (results not shown). 


Collagen lattice contraction 


Lattices were set up with one line of fibroblasts from each 
group of cell lines and were observed for 5 days. Results 
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Table 1. Inhibrton of collagen lattice contraction by minoxidil 





Percentage inhibition after 5 days 








Minoxidil 
(mm) HSF M LSA Mean 
0-05 5 15 5 843 
0-1 16 20 11 1643 
0:5 16 20 17 1841 
1:0 26 25 22 2441 
5-0 79 50 94 74413 





The three fibroblast lines were from normal skin (HSF), morphoea (M) 
and lichen sclerosus et atrophicus (LSA). Each value is a mean from 
two lattices and overall mean values at each drug concentration are 
shown with standard errors. 
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Figure 4. Contraction of collagen lattices by LSA skin fibroblasts in the 
presence of minoxidil. Each value ts a mean from two lattices. O, 5 mM; 
D, 1 mm; x, 0-5 mM; ©, 0:1 mM; A, 0-05 mx; W, controls. 


from the three lines were similar, except at 5 mM 
minoxidil, where the morphoea fibroblasts were less 
affected than the other two lines (Table 1). In general, 
contraction was inhibited in proportion to the concen- 
tration of minoxidil (Fig. 4). The effect was apparent at 
0-05 mM and at 1 mM contraction was inhibited by 
22-26% by day 5 compared to that in untreated lattices. 
A similar finding has recently been reported from 
another laboratory.? 


GAG secretion 


Assessment of the effect of minoxidil on one line of 
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Figure 5. Inhibition of GAG secretion 1n normal skin fibroblasts by 
minoxidil. Each point is a mean from four cultures + SE. 


normal skin fibroblasts showed an inhibition of the 
secretion of GAG in proportion to minoxidil concentra- 
tion (Fig. 5). Control cultures (9°8 x 10? cells per flask) 
secreted 142 ug GAG-uronic acid per 107 cells. This was 
reduced by 24% at 0-1 mm and by 74% at 1 mm 
minoxidil, compared to that in untreated cultures, 
reaching zero at 5 mM (r=—0-906 for log drug 
concentration versus percentage GAG recovery; 
P «0-001 with 18 d.f.). In a line of morphoea fibroblasts 
secreting 98 ug GAG-uronic acid per 10’ cells at a mean 
density of 6-9 x 105 cells per flask, secretion was reduced 
to 232-1596, 18+9% and 42+18% in 0-2, 0-5 and 
1 mM minoxidil, respectively. 


Discussion 


An ideal antifibrotic compound would act at a specific 
point in the synthesis of procollagen or in the assembly of 
collagen fibrils and would not be toxic to fibroblasts or 
epidermal cells.!? It would be an advantage if the drug 
also inhibited GAG secretion, because these macro- 
molecules may contribute to thickening and hardening 
of the skin through their interaction with collagen or 
their water-binding capacity. Many compounds with 
promising activities against collagen synthesis are dis- 
qualified from use by their toxicity! but minoxidil 
appears to fulfil all the criteria. It modulates a range of 
fibroblast activities without toxic effects on the cells 
detectable by phase-contrast microscopy or trypan-blue 
exclusion. The considerable experience of minoxidil 
avallable from its uses for hypertension and for alopecia 
is a further advantage.!?!! The possible side-effect of 
increased hairiness on the treated skin needs to be 
considered, but is probably acceptable, particularly 
because it would not persist when treatment ended. 


IN-VITRO EFFECTS OF MINOXIDIL ON FIBROBLASTS 221 


Although we have observed inhibition of fibroblast 
GAG secretion in vitro with a range of other drugs, 
including griseofulvin, salicylate. p-penicillamine and 
p-aminobenzoate,'*"'* the degree of inhibition with 
minoxidil is more impressive. The 75% inhibition at 
1 mM (Fig. 5), for example, compares with the effect of 
10 ug/ml clobetasol propionate.'> a potent cortico- 
steroid. Interpretation of Figure 5 is complicated by the 
inverse relationship between GAG secretion per cell and 
cell density (cells/flask).5 However, because the lower 
number of cells present at 1 mM minoxidil. compared to 
controls, would lead to greater GAG secretion per cell if 
there was no direct effect of minoxidil on GAG secretion, 
the large degree of inhibition actually observed is even 
more remarkable. The large scale of the inhibition 
suggests that secretion of both hyaluronate and sul- 
phated GAG is affected by minoxidil. The secreted GAG is 
mainly hyaluronic acid;? an estimate of 86% with only 
14% sulphated GAG was obtained from this normal 
fibroblast line in another study.'^ Our colorimetric 
reagent measures all forms of uronic acid.’ Minoxidil 
must therefore affect hyaluronic acid secretion, and the 
complete blocking of secretion in the normal fibroblasts 
with 5 mM minoxidil suggests that the sulphated GAG 
was also affected, although this argument is weakened 
by the cytotoxicity seen at this concentration. The 
qualitative nature of the effect of minoxidil on GAG 
requires further study. 

It is tempting to regard the selective stimulation of 
keratinocyte proliferation by minoxidil as being related 
to its effect on hair follicle epithelial cells, although the 
precise mechanism is uncertain. Current evidence sug- 
gests that minoxidil prolongs the time that follicles spend 
in the anagen phase of the hair growth cycle, just as it 
seems to extend the growth phase of cultured keratino- 
cytes.*4 

Our experiments define the range of concentrations at 
which minoxidil is active in vitro, namely 0-05-5 mM. 
Minoxidil was cytotoxic at 5 mM, but this probably far 
exceeds the concentration that can be achieved in vivo. 
Data on tissue concentrations are not available, but 
blood levels are very low, being « 10 ng/ml with topical 
application and up to 60 ng/ml in patients taking 5 mg/ 
day orally.!! These concentrations compare with 5-10 
ug/ml acting on mouse keratinocytes in vitro,’ 70 pg/ml 
affecting human keratinocytes in vitro? and 0-05-0-5 
mM (approximately 10-100 g/ml) inhibiting lysyl 
hydroxylase in vitro,* which resembles the range 


employed in the present work. These figures present the 
only problem in the topical use of minoxidil in the 
treatment of fibrotic conditions. It has the right range of 
activities and is not cytotoxic, but effective concentra- 
tions may not be achieved in vivo. Clinical trials are 
required to determine this, especially as active concen- 
tration ranges in vivo and in vitro may not be identical. 
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Summary 


Hairless mice were exposed to UVB irradiation from a Philips T1 12 light source. Mice that were 


exposed to UV-light and not protected with 596 p-aminobenzoic acid (PABA) showed a significantly 
higher number of peripheral blood granulocytes (P « 0-001) and a significantly higher mean weight 
of both the spleen and the liver (P « 0-001) than the non-irradiated controls. Light microscopy of the 
histology of the enlarged liver and spleen showed a proliferation of granulocytes and the 
reticuloendothelial cells. Treatment with topical PABA during the whole period of UV-exposure 
prevented the peripheral blood granulocytosis. These protected mice also had a significantly 
(P « 0-001) lower mean weight for the liver and spleen than UV-exposed and non-protected mice. 


Malignant transformation of epidermal cells by ultra- 
violet B (UVB) irradiation is well documented! and, in 
experimental mice, is preceded by the gradual develop- 
ment of epithelial hyperplasia.? UVB also affects bone- 
marrow derived cells in the skin such as Langerhans 
cells, lymphocytes and monocytes.)??? In mice, suppres- 
sor mechanisms are induced which inhibit the rejection 
of transplanted syngenelc UVB-induced tumours.? The 
expression of surface markers on the Langerhans cells is 
altered and reduced? with loss of contact hypersensiti- 
vity.! External UVB irradiation may even induce lym- 
phatic leukaemia in mice.*!? In man, UVB irradiation 
has been observed to inhibit lymphocyte blastogenesis 
and monocyte function,*? reducing the number of 
circulating T cells? and altering the T-cell subset ratios.!? 

About 10-3095 of UVB and 40-5096 of UVA is 
transmitted to the dermis in Caucasian skin!^ and can 
produce degenerative changes and solar elastosis with 
chronic exposure. In hatrless mice UVB can induce 
similar changes.!5!5 We have studied the effect of UVB 
on circulating white blood cells as part of an Investiga- 
tion of its photocarcinogenic effects on the skin of 
halrless mice.!’ We have also investigated the photopro- 
tective effect of topically appliéd PABA on these animals. 


Correspondence: Dr Hennk Flindt-Hansen, Department of Dermato- 
logy. Ullevaal Hospital, Oslo 4, Norway 
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Methods 


Female haurless and lightly pigmented (Hr/Hr) mice 
(Bomholdsgaard, Denmark) were 8-12 weeks old when 
used at the beginning of the study. The mice were 
randomly divided into four groups of 30 and the 
treatments used are shown in Table 1. A solution of a 5% 
p-aminobenzolc acid (PABA) in a vehicle consisting of 
7096 ethanol and 596 glycerol in water was used in this 
study and its absorption spectrum is shown in Figure 1. 

The UV source was a Corona-2 lamp (Sweden), 
equipped with a bank of three Philips T1 40 W/12 light 
tubes and the irradiance, measured with a Centra UV- 
meter (Osram®), was 0:86 mW/cm? UVB (280-320 nm) 
and 0-1 mW/cm? UVA (320-400 nm) at a distance of 
70 cm. UVC (250-280 nm) was measured using a UVX 
radiometer (UVP Inc, CA, U.S.A.) and was found to be 
0:06 mW/cm? at a distance of 70 cm. The emission 
spectrum of the sunlamp is shown in Figure 2. 

The minimum erythema dose (MED) for this strain of 
mouse was 175 mJ/cm?. The suberythemal starting dose 
was 155 mJ/cm? and was increased by 25-30% every 
second week during the first 8 weeks and then remained 
constant at 360 mJ/cm* UVB, corresponding to an 
increase in radiation time of 3—7 min. The total UVB dose 
was approximately 49 J/cm?. Immediately before each 
UV-exposure the PABA sunscreen was applied to the 
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Table 1. Treatment schedules for four groups of 30 mice 


Group Local treatment UVR 





A None None 
B None Week 1-3 
C* PABA week 16-26 Week 1-30 
C PABA week 1-30 Week ea 
5 
8 
g 
A 
<q 
0-5 
! 
i 
240 280 320 360 ! 


Figure 1. The absorption spectrum of 5 x 1075 m p-amtnobenroic acid. 


l 


0-8 


W/5 nm 


0-6 ] 


0-4 


0-2 


260 340 420 


nm 


Figure 2. The emission spectrum of Philips T1 12 light tubes. 





skin on the backs of the mice in Groups C* and C. The 
animals were irradiated 5 days per week over 30 weeks. 
Due to a 3096 lower UV-intensity at the ends of the cages 
as compared to the middle, the cages were rotated before 
each daily treatment. The post-irradtation observation 
time was 10 weeks. 

When aged 48-52 weeks, each mouse was anaesthe- 
tized by intraperitoneal injection of midazolam (Dormi- 
cum®) and about 1 ml of blood collected from the 
femoral vein. Blood smears were Glemsa-stained and the 
blood samples were immediately analysed in a Cell-Dyn 
400 (Sequonia-Turner®) and the serum in a Cobra Mira 
(Roche9). The samples from all groups were analysed in 
parallel. The animals were then killed and the liver and 
spleen removed and weighed. Specimens of bone mar- 
row were obtained from the left femur. Sections of skin 
tumour, liver, spleen and bone marrow from the mice 
were stained with haematoxylin and eosin and studied 
using light microscopy. 


Statistics 


The results were expressed as means + SEM. The groups 
were compared using a Kruskal-Wallis test with a 5% 
significance level.!5 Two groups were compared with 
each other using a Welsh test and the Bonferronis 
correction for repeated testing.!? Differences were consi- 
dered statistically significant when P-values were 
x 0-05. 


Results 

Skin 

Two mice in Group B and one in Group C died during the 
study. In the UV-exposed groups the number of skin 
tumours ranged from one to eight per animal, In the UV- 
exposed Group B, 25 out of 28 animals had squamous 
cell carcinomas (SCC), whereas 11 out of 30 partially 
protected mice (Group C*) had SCC. In those mice that 
were protected (Group C) one had a SCC and no tumours 
developed in the controls (Group A)." UV-exposure 
induced tanning that was reduced considerably by 
PABA. 


Blood analyses 


The UV-exposed and non-protected animals (Group B) 
had a significantly lower concentration of haemoglobin 
than those in the other groups (P « 0-001). UV-exposed, 
part-time-protected animals (Group C*) and UV-exposed 
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Table 2. Blood analyses from four groups of 








Groups A B ct C 30 mice 
Hb (g/100 ml) 13-640-18 11-740-55 13 640 32 14-440-15 
WBC (10?/1) 7140-4 20-1446 13242-8 6-340°5 
ALAT (umol/}) 30419 3747-0 2813-3 2741-9 
Creatinine (umol/T) 13547 82413 9248 11846 
Table 3. The weight of spleens and livers 
Groups A B c C from four groups of 30 mice 
Spleen (g) 0-1740 01 0-5340-04 0-2740-03 0-15+0-01 
Liver (g) 1:8140-05 1 9840-06 1-7740 05 1:6440 03 


A, Controls; B, UV-exposed mice; C*, UV-exposed part-time-protected mice; 
time-protected mice. 


full-time-protected animals (Group C) did not differ 
significantly in this respect from the non-irradiated 
controls (Table 2). 

UV-exposed non-protected mice (Group B) and part- 
time-protected mice (Group C*) showed a significantly 
higher number of peripheral white blood cells (WBC) 
than non-trradiated controls (Group A) (P « 0-001). The 
proportion of lymphocytes and mononuclear cells did 
not differ significantly between the groups. 

While the serum concentration of creatinine was 
signiflcantly lower tn the UV-exposed non-protected 
mice and  UV-exposed  part-time-protected mice 
(P<0:001), the concentration of serum alanine amino- 
transferase did not differ significantly between the 
groups. 


Mean weight of spleen and liver 


The spleens of the UV-exposed non-protected mice 
(Group B) and part-time-protected mice (Group C*) were 
significantly heavier than those of the controls (Group A) 
and UV-exposed full-time-protected mice (Group C). The 
spleens of the latter had a significantly lower mean 
weight than those of the controls (Group A) (P « 0-001; 
Table 3). 

The livers of UV-exposed non-protected mice (Group 
B) had a significantly higher mean weight compared 
with the other groups (P « 0-001) among which there 
was no significant difference. 


Histology 


On light microscopy there was extramedullary haemo- 
polesis in the spleens even in non-irradiated mice, but 


C, UV-exposed full- 


this was more marked in the irradiated animals (Group 
B), with granulocytosis throughout the red pulp and 
predominantly in the central areas. The liver sinusoids of 
some irradiated mice (Group B) were also infiltrated with 
granulocytes and the bone marrow had a moderately 
enhanced content of granulocytes. 

One UV-exposed mouse (Group B) had grossly 
enlarged lymph nodes, spleen and liver and 100 x 10?/1 
of immature leucocytes in the blood. The bone marrow 
of this animal showed a moderate infiltration with 
immature lymphoid cells and the architecture of the 
spleen was disturbed by these infiltrating cells. The liver 
and kidneys also had a moderate perivascular infiltrate 
with these immature lymphoid cells. 

The UV-exposed full-time-protected mice (Group C) 
and part-time-protected mice (Group C*) showed no 
significant differences from the controls. 


Discussion 

The mice used in this study were T-cell competent and 
lightly pigmented, and compared with nude albino 
strains resembled more human Caucasian skin. The 
emission spectrum of our sunlamp however differed 
somewhat from that of sunlight. Stockholm is at a 
latitude of 59°N and Wester”? found that in sunlight 
there was about 48 times as much UVA than UVB. Our 
lamp emitted more UVB than UVA as well as small 
amounts of UVC. In Caucasian skin the amount of UV 
rays penetrating to the cortum varies from as little as 196 
at 250 nm up to 44% at 320 nm.!* The skin in mice is 
much thinner than in humans and UVC may have also 
influenced this study. 
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Laboratory mice show a strong granulocyte response 
to a number of conditions,” ?? including irradiation with 
UVB.? Humans however show a very transient granulo- 
cytosis after UVB irradiation.” The mouse used in this 
study provides a sensitive model for the granulocytic 
response to UV irradiation. The splenomegaly observed 
in this study was partly explained by the extramedullary 
granulocytosis but the spleen and other organs also 
showed proliferation of reticuloendothelial cells. One 
large study’ and a smaller one!” have both reported an 
enhanced incidence of leukaemia in mice after UVB 
irradiation. Together with the fact that the only leukae- 
mia in our study occurred in a non-protected UV- 
irradiated mouse, this suggests that some of the lesions 
as found on histology may be of importance as to the 
development of leukaemia. However, reticulosis as 
defined here is a non-specific reaction which has also 
been reported in mice exposed to chemicals?* and 
chronic antigenic stimulation.^? The possibility that 
systemic responses, as seen in the mouse, may also be 
induced by UV-exposure in humans has not been 
studied. 

Our study included a preliminary investigation of the 
effect of topical PABA. UVB irradiation together with 
PABA has been shown to be mutagenic in vitro,?°" and 
as PABA acts as a hapten it may cause photocontact and 
contact dermatitis.?* Its protective effect with respect to 
UV-induced erythema and skin tumour development is 
well documented.'^ We found that PABA gave protec- 
tion against UV-induced peripheral granulocytosis, reti- 
culosis and splenomegaly. It is possible that these 
responses are contingent upon the development of skin 
inflammation. When applied to the skin of our mice 
PABA was absorbed into the general circulation 
(H.Flindt-Hansen, unpublished data) and it is unknown 
at present whether the protection is partly explained by 
its absorption; our finding of a reduced spleen weight in 
totally protected animals suggests that the compound 
has a systemic toxic effect. 
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Summary 


An enzyme-linked immunosorbent assay (ELISA) was developed to assess serum IgE antibodies 


directed against Pityrosporum ovale in patients with atopic dermatitis (AD), atopic patients with 
allergic respiratory disease (ARD: rhinitis or asthma) but without eczema, and in healthy controls. IgE 
binding to P. ovale extract was demonstrated in 49% (35/72) of AD patients. In contrast, anti-P. ovale 
IgE was found in only one of 27 atopic controls without eczema: all healthy control sera (n= 17) were 
negative. Of 37 AD patients tested intracutaneously with P. ovale, 31 showed immediate-type 
reactivity, and 20 ofthese 31 patients had anti-P. ovale IgE detectable by ELISA, while sera from the six 
non-responders were all negative. Levels of anti-P. ovale IgE were highest in AD patients aged 20-30 
years. No correlation was found with the severity of AD, but there was a non-significant tendency 
(P — 0-06) to higher levels in AD patients with concomittant respiratory allergy. Anti-P. ovale IgE was 
significantly correlated with total serum IgE. with specific IgE against various aeroallergens as 
measured by RAST, and with levels of anti-Candida albicans IgE. measured with a similar ELISA. Thus, 
production of IgE antibodies against P. ovale occurs very frequently in AD, and rarely in patients with 


atopic disease without skin involvement. 


Atopic dermatitis (AD) is associated with high levels of 
total and allergen-specific serum IgE and immediate-type 
reactions to a wide variety of allergens.'* The aetiologi- 
cal role of allergic reactions has been demonstrated by 
the induction of inflammatory eczematous reactions 
after epicutaneous application of mite or pollen allergens 
on the apparently non-involved skin of AD patients. *^ 
Although the histopathology and kinetics of these 
lesions and of the 'spontaneously' involved skin in AD 
indicate a delayed-type reaction, it is probable that 
allergen-specific IgE is involved." ^! Atopic patients with 
allergic respiratory disease (ARD) but no eczema do not, 
or only occasionally, respond to patch tests with aero- 
allergens, in spite of frequently enhanced levels of anti- 
mite or anti-pollen IgE.^* Thus, skin reactivity towards 
IgE-binding allergens that enter percutaneously may be 
a characteristic feature of AD. 

This proposed pathogenic mechanism points to the 
potential significance of allergens derived from the 
normal skin microflora. in addition to airborne mite and 
pollen allergens. The presence of such allergens might 
constitute an important permanent stimulus for allergic 
skin reactions. One source of possibly relevant allergens 
is the lipophilic yeast Pityrosporum ovale which can be 
isolated from the skin of up to 90% of healthy adults, 
especially from sebaceous areas of the face, scalp. upper 
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back and chest.'. Although normally non-patho- 
genic. P. ovale has been associated with skin diseases 
such as pityriasis versicolor. folliculitis, seborrhoeic 
eczema and psoriasis. ^'^ Clemmensen and Hjorth!^ 
showed that treatment with oral ketoconazole improved 
the skin lesions in a subgroup of AD patients with 
predominant involvement of the head and neck region 
and type I skin reactions to P. ovale. Recently, immediate 
and delayed-type anti-P. ovale skin reactions have been 
described in large series of AD patients. ^" These 
reactions might substantially contribute to the patho- 
genesis of AD lesions, and assessment of anti-P. ovale IgE 
antibodies may be of diagnostic value. We have therefore 
developed a sensitive enzyme-linked immunosorbent 
assay (ELISA), which was used to compare levels of anti- 
P. ovale IgE in the sera of AD patients and of atopic 
controls with ARD but no eczema. The results confirm 
the frequent and specific occurrence in AD of IgE- 
mediated hypersensitivity to P. ovale. 


Methods 
Patients 


Sera were collected from 103 atopic patients attending 
the Utrecht University Hospital between September 
1988 and June 1990. Seventy-two patients had AD (56 
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women, 20 men; median age 23-9 years, range 2-52 
years) and 27 had atopic respiratory disease (ARD; 
asthma or rhinitis) without eczema (15 women, 12 men; 
median age 32-6 years, range 8-63 years). Four sera 
were included from atopic adults with current ARD, who 
had suffered from eczema in their childhood. Control 
sera (n= 17) were obtained from healthy laboratory and 
hospital staff. All sera were stored at — 70?C until use. 

Only patients with atopic disease confirmed by in-vitro 
diagnostic tests (total serum IgE» 150 IU/ml and/or a 
positive RAST to one or more aeroallergens) were 
included in both the AD and ARD group. All AD patients 
fulfilled the Hanifin and Rajka criteria for AD.” Fifty- 
three AD patients had a personal history of associated 
ARD and in 37 of these a family history of ARD was also 
noted. In 13 of the other 19 AD patients there was a 
known family history of atopic disease. Sera from 35 
patients was obtained during hospitalization because of 
an exacerbation of their AD. 

Most patients had been tested intracutaneously with 
several allergens: grass pollen (100 AU/ml), tree pollen 
(100 AU/ml), mould-mix (0:195; Aspergillus fumigatus 
Penicillium notatum, Alternaria alternata, Cladosporium 
cladosporioides, Mucor mucedo), house dust (0-596), Der- 
matophagoides pteronyssinus (10 AU/ml), Artemisia pollen 
(10 AU/ml), cat and dog dander (00195), and human 
dander (0-196) (all from HAL Allergenen Laboratorium, 
Haarlem, The Netherlands). Thirty-seven AD patients 
had been tested intracutaneously with a 1:100 diluted 
P. ovale extract prepared for skin prick tests by ALK 
Laboratories, Copenhagen, Denmark (Soluprick, 5 mg/ 
ml in 50% glycerol, lot no. 015/83115101).'7 


IgE determinations 


Total serum IgE was measured by PRIST (Pharmacia) 
and speciflc IgE levels to atopic allergens such as house 
dust, house dust mite, several pollen extracts, and cat 
and dog dander by RAST (Pharmacia). Twenty-nine of 
the AD sera had also been tested by a RAST for anti-P. 
ovale IgE.!? 


ELISA for anti-P. ovale IgE 


The P. ovale extract from ALK (Soluprick, 5 mg/ml; lot 
no. 015/83115101) was also used in the ELISA for anti- 
P. ovale IgE. The extract was dialysed overnight at 4?C 
against phosphate-buffered saline (PBS, pH 7-4) to 
remove the glycerol, and stored in aliquots at —40?C. 
Microtitre plates (Maxisorp, no. 4-39454A; Nunc, Ros- 
kilde, Denmark) were coated with a 1:50 dilution of the 


extract in 0:1 M carbonate/bicarbonate buffer, pH 9:5. 
In each step ofthe assay (except the last) O- 1 ml portions 
were added to the wells. Coating was performed over 
night at 37°C. The wells were rinsed extensively with 
PBS containing 0-05% Tween-20 (PBS-Tween). Serum 
samples diluted 1/10 in PBS-Tween were added, and 
incubated with shaking for 2 h at room temperature. 
Subsequent incubations took place for 1 h at 37?C or 
(with continuous shaking) at room temperature, and 
were followed by extensive washing with PBS-Tween. 
Binding of IgE was assessed by incubation with mouse 
monoclonal anti-human IgE (Central Laboratory of the 
Blood Transfusion Service, Amsterdam, The Nether- 
lands, batch no. MH25-01-MO2), diluted 1/3000 in 
PBS-Tween containing 1% gelatin and 0-1 mg/ml azide, 
followed by incubation with biotinylated rabbit antt- 
mouse Ig (Dakopatts, Copenhagen, Denmark), diluted 1/ 
1000 in PBS-Tween, and thereafter with avidin-peroxi- 
dase (Dakopatts) at 1/2000 in PBS-Tween. Finally, each 
well received 0-15 ml of a solution of 2:1 mM o- 
phenylenediamine (OPD; Sigma Chemicals, St Louls, 
MO, U.S.A.) and 4-4 mm H20; in 33 mM phosphate- 
citrate buffer, pH 4-9. After 30 min atroom temperature, 
the reaction was stopped with 0-05 ml 2:5 N H2SOq, and 
the absorption was read at 490 nm. Each sample was 
tested in duplicate, in both P. ovale-coated and in non- 
coated control wells. All data were corrected for OD(490) 
values in non-coated wells, which were in the range of 
0-05-0-20. In each microtitre plate at least two PBS 
controls in coated and non-coated wells were tested to 
exclude any anti-P. ovale reactivity of the various other 
reagents. OD(490) values in such PBS-treated wells were 
low (<0:1) and did not differ between coated and non- 
coated wells. A positive AD serum giving at a 1/10 
dilution a corrected OD(490) value of 0-8-1-0, was 
included in each plate as a positive control. 

Anti-Candida IgE was determined in an identical ELISA 
procedure, with microtitre plates coated with Candida 
albicans extract (Laboratorium Diephuis, Groningen, 
The Netherlands) at 0-1 mg/ml. 


Results 
Presence of anti-P. ovale serum IgE 


The ELISA results of patients and controls are presented 
in Figure 1. Positivity was defined as an OD(490) 
exceeding the mean OD(490)--3 SD of the healthy 
control group, which meant a value > 0-11. Thus, 35 of 
the 72 AD patients (49%) had detectable anti-P. ovale IgE 
antibodies. In contrast, only one of the sera of 27 
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Figure 1. Anti-P. ovale IgE antibodies determined by ELISA in 1/10 
diluted sera from 72 patients with atopic dermatitis (AD). 27 patients 
with atopic rhinitis or asthma, but no eczema (ARD), and 17 healthy 
controls (HC). AD patients had either an individual history of 
associated ARD (O), only a family history of atopic disease (^), or both 
(€). OD(490) values were all corrected for non-specific binding of 
serum IgE in non-coated and of test reagents in coated wells. 


patients with ARD and no skin involvement was found 
to be positive. The sera of four atopic controls with 
present ARD and previous eczema in their childhood 
were all negative (data not shown). When the mean 
OD(490) + 2 SD of healthy control sera was used as the 
cut-off value (0-85), the sensitivity of the assay for AD 
increased to 68% (49/72), and again only one of the 
ARD sera was positive. In further analyses, the mean 
OD(490) + 3 SD of healthy control sera was used as the 
detection limit. 


Correlation with RAST data 

The sera of 29 AD patients had been tested previously in 
a RAST for anti-P. ovale IgE. Concordant results were 
found in 79% (23/29; 10 negative. 13 positive); four 
sera were ELISA —/RAST-- and two sera ELISA+/ 
RAST —. There was also a good quantitative correlation 
between OD(490) values in the ELISA and percentage 
binding of radiolabelled anti-IgE in the RAST (r— 0-74; 
Spearman rank correlation). 
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Intracutaneous tests with P. ovale 


Of 37 AD patients tested intracutaneously (i.c.) with P. 
ovale extract, 31 (84%) showed immediate-type reacti- 
vity. Twenty of the 31 responders, but none of the six 
patients with a negative i.c. test, had detectable anti-P. 
ovale IgE. Thus a good correlation was demonstrated 
between the ELISA and the i.c. test (P — 0-005, Fisher's 
exact test), although the ELISA appeared to be less 
sensitive. No correlation was found between the inten- 
sity of the i.c. reactions and OD(490) values in the ELISA. 


Age and anti-P. ovale IgE levels 


Because the occurrence of P. ovale on the skin depends on 
age,???? the relation of the IgE anti-P. ovale levels to the 
age of the AD patients was studied. The highest concen- 
trations were found among patients aged 20-30 years 
(Fig. 2). Although the majority (45/72) of the AD 
patients belonged to this age category, there was a 
significant predominance of moderate and high levels of 
anti-P. ovale IgE in this decade. compared to the 
combined other age categories (P« 0-01: Wilcoxon's 
rank order sum test). 


Associated ARD and severity of eczema 


No significant difference was found between the ELISA 
results in patients being treated as out-patients (17/37 
positive; median OD(490) value 0-11) and those hospi- 
talized with an exacerbation of AD and, in most cases, 
involvement of a large proportion of the whole body area 
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Figure 2. Anti-P. ovale IgE levels in AD patients as a function of age. 
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Table 1. Correlations between serum levels of anti-Pityrosporum ovale 
IgE (ELISA) and levels of total (PRIST) and specific (RAST) IgE in AD 
patients 





Allergen n* rt P value 
Dust mite 60 0-38 «0 001 
(D. pteronyssinus) ; 
Tree pollen 59 0 27 «0-02 
Artemisia pollen 42 0:59 «0 0001 
Grass pollen 59 016 «0:1 
Dog dander 17 0-38 «0-02 
Cat dander 17 0-45 «0-04 
Candida albicans 54 0:74 «0-0001 
Total IgE 65 0:74 <0-0001 


* Number of patients for whom data of both tests were available. 
t Spearman's rank correlation coefficient. 
+ Determined by ELISA. 


(18/35 positive; median OD(490) value 0-12). Compari- 
son of AD patients with or without a personal history of 
respiratory allergy revealed a non-significant tendency 
(P—0-06; Wilcoxon) to higher levels of anti-P. ovale IgE 
in AD with associated present or previous ARD (Fig. 1). 


Other parameters of atopy 


Within the AD group the results (positive/negative) of 
i.c. tests with P. ovale and with various other allergens 
were compared. Significant correlations (Fisher's exact 
test) were found with i.c. tests with human dander and 
with grass pollen, but not with other allergens (data not 
shown). When the results of the anti-P. ovale ELISA were 
compared with the levels of total and specific IgE as 
determined by PRIST and RAST, signiflcant correlations 
were found with total serum IgE, and with specific IgE 
against house dust, house dust mite, tree pollen, 
Artemisia pollen, and dog and cat dander (Table 1). No 
correlation was found with RAST results for grass pollen. 
Of 54 AD sera tested in an identical ELISA procedure 
with a coating of Candida instead of Pityrosporum extract, 
14 gave an OD(490) value 70-11. Thirteen of these 14 
sera also had detectable anti-P. ovale IgE, and a highly 
significant correlation between the levels of both types of 
IgE was found (Table 1). As with anti-P. ovale IgE, anti- 
Candida IgE was only found in AD, and not in ARD 
patients without eczema (data not shown). 


Discussion 


Several recent reports have described a high frequency of 
immediate and/or delayed type anti-Pityrosporum reacti- 
vity in patients with AD. Rokugo et al!9 reported 


delayed-type reactions to scratch-patch tests in 6496 of 
AD patients, and positive skin prick tests (SPT) in 5495? 
but no data was given as regards anti-P. ovale IgE. Kieffer 
et al? found a similar high frequency of positive SPT 
(65%), and P. ovale-specific IgE was demonstrated in 
64%, using a basophil histamine release assay, which 
correlated well with the SPT results.? Nordvall and 
Johansson?? assessed anti-P. ovale IgE in 105 sera from 
atopic children with or without eczema. Thelr results 
agreed with our previous and present findings In that a 
positive RAST was found mainly in patients with AD or 
AD + ARD (38%), and only incidentally (6%) in patients 
with ARD alone. In our previous study,” the majority of 
adult AD patients reacted positively to intracutaneous 
tests (87%) or SPT (59%) with P. ovale extracts. None of 
the atopic controls with ARD but no eczema responded 
to SPT and only 12% reacted to i.c. tests.!7 RAST testing 
was performed with a culture filtrate of P. ovale, and 
binding of IgE was found in 65% of AD sera but was 
virtually absent from the sera of atopic controls without 
skin disease. 

Because we preferred a non-radioactive immuno- 
assay, a sensitive ELISA was developed with microtitre 
plates coated with P. ovale extract. Only small amounts 
of serum (less than 0-05 ml) were required for duplicate 
measurements in coated and in non-coated control 
wells. The assay can be easily performed with the same 
allergen solution as used for in vivo diagnostic tests. 
Although we used partial denaturation in alkaline 
coating buffer in the present study the ELISA can also be 
performed with P. ovale extract coated in PBS (unpub- 
lished data). Despite the technical differences, the ELISA 
results correlated well with the previously used RAST 
method, with only 20% (6/31) of AD sera giving 
discordant results; flve of these six sera had OD(490) 
values and binding percentages near the lower detection 
limits of both assays. 

Our results may have been influenced by the relatively 
large proportion of severe cases of AD, as nearly 5096 of 
the sera were obtained from hospitalized patients with 
exacerbating AD. No difference was found, however, 
between the levels of anti-P. ovale IgE in the out-patients 
and in-patlents with atopic dermatitis suggesting no 
relationship with the severity of the disease. 

Our data confirm the previously reported specificity of 
anti-P. ovale IgE for AD. The marked correlations with 
total and specific serum IgE suggest that atopy with a 
predisposition to produce IgE antibodies is necessary for 
the production of anti-P. ovale IgE, but its association 
with AD indicates that other factors are also involved. 
The presence of IgE against skin microflora might be one 


ANTI-PITYROSPORUM IGE ANTIBODIES IN AD 231 


of the aetiological factors that distinguish AD patients 
from atopics without skin disease. Alternatively, the 
occurrence of anti-P. ovale IgE might be a secondary 
phenomenon, due to an increased exposure to the yeast 
allergens. Its relation to age suggests that the skin 
colonization rate is of importance, because the highest 
anti-P. ovale IgE levels were found in patients aged 20- 
30 years, and P. ovale colonization in healthy controls 
reaches its maximum in the third decade of life. 
Preliminary studies have shown an increased coloniza- 
tion with P. ovale in lesional, compared to the healthy 
skin in these patients (J.EM.H.van Bronswijk and 
E.Young, unpublished data). It is not known whether 
lesions induced by scratching may provide a suitable 
environment for the enhanced growth of P. ovale. 
However, even if increased exposure to P. ovale-derived 
allergens is a secondary phenomenon, the subsequent 
IgE-mediated skin reactions to P. ovale-derived allergens 
may contribute significantly to the severity of exacerba- 
tions. The beneficial effect of oral anti-mycotic treat- 
ment!*?* is suggestive for a causative role for P. ovale in 
some forms of AD. Trials are currently being carried out 
with topical ketoconazole to determine if this is an 
effective treatment. 

The correlation between levels of anti-P. ovale IgE and 
levels of IgE binding to Candida allergens agrees with the 
data reported by Nordvall and Johansson.”° Anti-Candida 
immediate-type reactivity has been suggested to be 
associated with bronchial asthma.**?’ However, so far 
we have found anti-Candida IgE, like anti-P. ovale IgE, 
only in AD, and not in respiratory allergy without 
eczema. A more extensive study with a larger series of 
asthma patients should reveal whether anti-Candida IgE 
only occurs in asthmatics who also have eczema. 
Preliminary inhibition ELISA experiments have indicated 
that anti-Candida IgE in a number of AD patients is 
completely cross-reactive with extracts of P. ovale 
(G.Doekes, unpublished data). This would suggest that 
type I immunoreactivity to P. ovale might result from 
sensitization to Candida species. On the other hand, anti- 
P. ovale sensitization might strongly influence the im- 
munoreactivity of AD patients towards other commen- 
sal or infective micro-organisms like C. albicans, e.g. in 
secondarily infected skin lesions. Whatever the origin of 
the IgE-mediated reactions with common microbial 
antigens, their role in AD may be significant. 
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Summary 


The ultrastructural localization of the pemphigus vulgaris (PV) and pemphigus follaceus (PF) antigens 
in cultured human squamous eacchnoma cells was observed using immunogold electron microscopy. 


Both the PV and PF pex dione bound only to the extracellular portion of the desmosomal 


structures. After incubation at 3 7°C, 


the PV antigen-antibody complexes were observed within the 


cultured cells. PV and PF antigen expression was markedly reduced when the cells were cultured in 


medium with a low Ca?* concentration. 


Pemphigus vulgaris (PV) and pemphigus foliaceus (PF) 
are autoimmune blistering diseases in which there are 
circulating autoantibodies to the cell surface of the 
keratinocytes. Recently, biochemical studies using 
Immunoprecipitation and immunoblotting have identi- 
fled the PV antigen as a 130-kDa glycoprotein.1* THis 
protein is present as a 210-kDa protein.complex with a 
85-kDa protein, plakoglobin, which is a cytoplasmic 
structural component present in both desmosomes and 
adherens junctions of the cell surface.??5 PF sera bind to 
a 160-kDa protein that is now thought to be desmoglein, 
a.transmembranous desmosomal glycoprotein.?+°® 
Assembly of the 160-kDa PF antigen and plakoglobin 
also forms a protein complex of 260 kDa.**? These data 
suggest that the PV antigen may be present in both 
desmosomes and/or adherens junctions, whereas the PF 
antigen may be localized in desmosomal areas of the 
keratinocyte cell membrane.® However, there is contro- 
versy over the ultrastructural localization of the PV and 
PF antigens. Some studies showed the presence jot 
. pemphigus antigen throughout the keratinocyte plasma 
membrane, !™?? but localization only to the desmosomes 
has also been reported. In the present study, we 
investigated the ultrastructural localization of the PV 
and PF antigens in cultured human keratinocytes using 
immunogold electron microscopy. Our study was also 
designed to clarify the fate of the antigen-antibody 
complexes and the influence of a low concentration jof 
Correspondence. Professor Takeji Nishikawa, Department of Dermato- 
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Ca?* in the culture medium on the expression of the PV 
and PF antigens. 


Methods 
Cells 


In this study, we used the KU-8 cell line!^ (a gift from the 
Department of Urology, Keio University School of Medi- 
cine), which had been established from a lymph-node 
metastasis of human squamous cell carcinoma of the 
penis. A previous electron microscopic and immunohis- 
tochemical study confirmed that these cultured KU-8 
cells form desmosomes.!^ The cells were cultured in 
DMEM (Gibco Laboratories, Grand Island, NY, U.S.A.) 
supplemented with 10% foetal calf serum (FCS) (Gibco 
Laboratories) and penicillin/streptomycin (Gibco Labor- 
atories) (final Ca** concentration: approx. 1:2 mM) on 
Lab-Tek tissue culture chamber slide (Nunc Inc, Naper- 
ville, IL, U.S.A.). 


Pemphigus sera 


Sera from four patients with PV and three patients with 
PF who presented typical clinical, histological and 
immunohistological features were used in this study. 
Two sera from normal volunteers were used as controls. 
Immunoblot studies using normal human epidermal 
extract as an antigen source showed that all PV and PF 
sera reacted to the 130-kDa antigen and the 1 50-kDa PF 
antigen (identical to the 160-kDa desmoglein), respect- 
ively.* 
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Immunostaining methods 


To demonstrate the ultrastructural localization of the 
antigens, we used immunoelectron microscopy with 
gold colloid particles.'? After pre-incubation in phos- 
phate-buffered saline (PBS)/1% bovine serum albumin 
(BSA: Sigma Chemical Co., St Louis, MO, U.S.A.) for 30 
min, KU-8 cells were incubated in the PV or PF sera, 
diluted 1:10 in PBS/1% BSA, in the presence of 0:1% 
NaN, at 4°C for 2 h.! After three washes in PBS/1% BSA, 
the cells were incubated with 5 nm gold-conjugated goat 
anti-human IgG (E-Y Laboratories, San Mateo. CA, 
U.S.A.), diluted 1: 10 in PBS/1% BSA, at 4°C for 1 h with 
NaN;. After careful washing with PBS, the cells were 
fixed with 2% glutaraldehyde, post-fixed with 1% 
osmium tetroxide, and embedded in epoxy resin. 
Ultrathin sections stained with uranyl acetate and lead 
citrate were examined with a JEM-1200 EX II electron 
microscope. 

To demonstrate the fate of the antigen-antibody 
complex, the cells were incubated with the sera at 4°C for 
2 h without NaN;. and subsequently with the second 
antibody at 37°C for 45 min or 2 h without NaN,. 

To examine the effects of Ca^* concentration in the 
culture medium. cells were cultured in the low Ca?’ 
medium, Ca? * -free MEM (Gibco Laboratories) with 5% 
FCS with a final Ca^* concentration of approx. 0-2 mm!" 
for 24 h and used for the immunolabelling as described 
above. 


Results 
Ultrastructural binding sites of the PV and PF antibodies 


Cultured KU-8 cells showed many cytoplasmic projec- 
tions which formed with other cells desmosomal struc- 
tures (Fig. 1). These structures were sometimes also 
observed at points where there were no apparent cell-to- 
cell contacts. 

In the cells labelled with the PV sera, similar results 
were obtained with all four sera. Gold colloid particles 
bound only to the desmosomal structures and interdes- 
mosomal areas were not labelled. Gold deposition was 
observed on the desmosomal structures on the flat cell 
surface and at the surface of thin cytoplasmic projections 
(Fig. 2a). The particles were densely deposited on the 
extracellular portion of the desmosomal structure (Fig. 
2b). 

In the cells treated with the PF sera, the gold particles 
were observed only on the desmosomal structures. 
However, the deposition was limited to the desmosomal 
areas in the cytoplasmic projections or at their adjacent 








Figure 1. Desmosomal structure where a cytoplasmic projection of a 
cultured KU-8 cell is attached to the surface of an adjacent cell 
(standard fixation without immunolabelling. x 90.000). 


Figure 2. (a) Localization of PV antibody to desmosomal structures 
(arrowheads). No gold particles are seen in the interdesmosomal area 
(x 59,500). (b) Gold particles on the extracellular portion of the 
desmosomal structure. Within the cell intermediate filaments insert 
into a dense plaque ( x 1 1,400) 


Figure 3. PF antibody stain. (a) Gold particles are observed on a 
desmosomal structure (arrowhead) ( x 42,000). (b) Gold particles are 
seen on the extracellular portion of the desmosomal structure 
(x 80,7501. 


cell surface (Fig. 3a). Gold particles also bound to the 
extracellular portion of the desmosomal structures (Fig. 
3b). These results were observed with all three PF sera. 


Effect of Ca^ * concentration on PV and PF antigen 
expression 


Cell-to-cell contacts and the formation of desmosomal 
structures were reduced in the cells cultured in the low 
Ca?* medium. 

Gold deposition was observed on the desmosomal 
structures in those cells cultured in the low Ca?** 
medium. but the number of gold particles with both the 
PV and PF sera was markedly reduced. With each 
serum, counts were made along 1200 jum of the cell 


Figure 4. Internalization of antigen-antibody complexes. (a) After 45 
min of incubation at 37°C, indentation of the cell surface is observed in 
the gold-labelled desmosomal area (arrowheads) ( x 37.200). (b) After 
2 h of incubation, a cytoplasmic vacuole that contains a gold-labelled 
desmosomal structure (arrowhead) is seen ( x 27.900). (c) High-power 
view of Figure 4(b). The gold-labelled desmosomal structure is 
preserved in the cytoplasmic vacuole (arrowhead) ( x 9 3.000). 
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surface of 30 cells. With PV sera, there were 1:02 +0-13 
gold particles per 100 nm of cell surface in the cells 
cultured in the normal Ca?* medium, and 
0-072 :: 0-013 particles per 100 nm of cell surface in the 
cells cultured in the low Ca?* medium. With PF sera, 
there were 0-36 :- 0-05 gold particles per 100 nm of cell 
surface in the cells cultured in the normal Ca?* medium, 
and 0-021 4: 0-005 particles per 100 nm of cell surface 
in the cells cultured in the low Ca?* medium. 


Internalization of PV antigen-antibody complexes 


After 45 min of incubation at 37?C with the second 
antibody, invagination of the plasma membrane was 
observed at the gold-labelled desmosomal areas (Fig. 4a). 
Gold particles were seen in cytoplasmic vacuoles after 2 
h of incubation at 37?C. No antigen-antibody complex 
remained at the cell surface (Fig. 4b), but gold-labelled 
desmosomal structures in cytoplasmic vacuoles were 
identified (Fig. 4c). 


Discussion 

There is still controversy as to the ultrastructural 
localization of the pemphigus antigens. Previous 
immunoperoxidase and immunoferritin electron micro- 
scopic studies have indicated that the PV antibody binds 
to both desmosomes and the non-desmosomal areas of 
the cell membrane of keratinocytes.!°!* However, 
increased binding of IgG to desmosomes compared to 
interdesmosomal areas has recently been demonstrated 
in the skin of patients with PV using immunoferritin 
labelling." An immunofluorescence study of mouse 
keratinocytes also suggested that pemphigus antibody 
binds to desmosomes.!^!? However, a study using 
monkey oesophagus and the results of ELISA coated 
with bovine desmosome did not demonstrate the binding 
of PV sera to desmosomes.!? 

In the present study, we employed immunogold 
electron microscopy to clearly demonstrate the antibody 
binding sites. In order to exclude the effects of fixation of 
the tissues, we used non-fixed cultured cells. We suc- 
ceeded in demonstrating the binding sites of the PV and 
PF sera and our results indicate that in the cultured cells 
used, the PV and PF antigens were present only in the 
desmosomal areas. These results are consistent with 
those of a previous study of in-vivo bound IgG using 
immunoferritin labelling.!? PV antigen has been identi- 
fied as a 130-kDa glycoprotein,'+ whereas PF antigen is 
known to be a 160-kDa transmembranous desmosomal 
glycoprotein, desmoglein.^*9-929 Our results confirm 


that some epitopes for the PV and PF autoantibodies are 
located on the extracellular domains of these desmoso- 
mal proteins. In the present study, the PF antigen was 
expressed in the desmosornal areas of the cytoplasmic 
projections or close to them. This pattern of expression 
suggests that the PF antigen is a more differentiated 
antigen, associated with cell-cell contact, than the PV 
antigen. However, the possibility cannot be excluded 
that there is a difference in the localization of the PV and 
PF antigens between cultured cells and normal human 
epidermis. It was suggested that the PV antigen may be 
present at the adherens junction? but as these junctions 
were not clearly seen in our culture system, we cannot 
provide further information as to the binding of PV and 
PF antibodies. 

On electron microscopy, desmosomal structures were 
seen where there was no apparent cell-to-cell contact. 
One explanation may be that the three-dimensional 
nature of cell-to-cell contact means that it cannot be 
seen in some ultrathin sections. Another possibility is 
that KU-8 cells may have a different type of desmosome 
assembly from normal epidermal keratinocytes and may 
form immature desmosomal structures at the non- 
contact area. 

Within 45 min after incubation, invagination of the 
plasma membrane occurred. Subsequently, cytoplasmic 
vacuoles containing the antigen-antibody complex 
were formed. In our study, internalization of the anti- 
gen-antibody complexes associated with gold particles 
was seen in PV. A similar phenomenon has been 
reported previously.!2332! Kitajima et al?? suggested 
that the time required before cell-cell detachment occurs 
after the addition of PV sera to cultured squamous cell 
carcinoma cells might relate to the internalization of the 
antigen-antibody complex. More studies are required to 
determine whether this internalization plays an impor- 
tant pathogenetic role or represents only a non-specific 
endocytotic reaction. 

In the present study, the expression of PV and PF 
antigens was much reduced in cells cultured in the low 
Ca?* medium. A reduction in the expression of PV 
antigen on keratinocytes cultured in a low Ca?* concen- 
tration has been reported using immunofluores- 
cence2??3 and on a haemadsorption assay.?* We have 
confirmed the reduction of the expression of the PV and 
PF antigens using an immunogold method and electron 
microscopy. The presence of Ca?* is known to enhance 
the detection by immunofluorescence of the PV antigen 
in tissue sections? and the presence of a Ca? * -dependent 
epitope of the PF antigen was suggested.??* However, it 
was reported that Ca?* did not affect the transcription of 
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the PV antigen mRNA, although Ca?*-induced ex- 
pression of PV antigen required new protein synthesis.?? 
At present, it is unclear whether Ca?* increases the 
reactivity of PV and PF antibodies by promoting antigen 
synthesis, by stabilizing the epitope conformation, or by 
some other mechanism. 

To date, the localization of the pemphigus antigen i 
normal skin using immunogold electron microscopy has 
not been successful because of the difficulty of fixing 
tissue without losing the antigenicity. Further improve- 
ments in techniques are likely to overcome this problem. 
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Summary 


Atypical intraepidermal T cells in Pagetoid reticulosis did not express CD45RO, the low molecular 


isoform of CD45. These cells did express other CD45 isoforms in the disseminated aggressive variant 
(Ketron-Goodman type). The complete CD45 family was lost from the cell surface in the benign 
localized variant (Woringer—Kolopp type). Because the presence of CD45 is crucial for the function of 
the lymphocyte-speciflc tyrosine kinase p56'*, which is associated with lymphocyte growth and 
transformation, this may be the molecular basis for the non-aggressive nature of this clonal T-cell 


proliferation. 


Pagetoid reticulosis is a rare, but well-defined lympho- 
proliferative disorder involving the skin.! Within the 
epidermis there are medium- to large-sized highly acti- 
vated T cells which may be CD4*, CD8* or CD4/CD8 
double-negative. There is also a reactive mononuclear 
infiltrate beneath the epidermis.!? There are clinically 
two variants: the localized Woringer-Kolopp type, in 
which there are chronic and indolent plaques that are 
localized predominantly on the forearms and lower legs,? 
and a more aggressive and disseminated form, the 
Ketron-Goodman type, that may eventually involve the 
lymph nodes and other organs.* These two variants 
cannot be distinguished by their histology or immuno- 
phenotype, but the presence of a solitary lesion is 
suggestive for the benign Worlnger-Kolopp type. Recent 
gene-rearrangement studies of such a localized case has 
demonstrated that the T cells in Pagetold reticulosis 
represent a clonal population? and the condition can be 
grouped with other clonal T-cell proliferative diseases of 
the skin with an indolent course, such as lymphomatoid 
papulosis. 

In a recent study? we found that two cases with 
localized and two with disseminated Pagetoid reticulosis 
lacked the expression of CD45RO, the marker molecule 
for memory T cells. This is unusual, because the 
invading T cells are usually predominantly of the 
memory phenotype.?? 


Correspondence: Professor W.Sterry, Universitüts-Hautklinik Kiel, 
Schittenhelmstrasse 7, D-2300 Kiel, Germany. 
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We have demonstrated the lack of expression of 
CD45RO on atypical cells in the localized type of 
Pagetoid reticulosis. This is not due to aberrant ex- 
pression of other CD45 isoforms such as CD45RA or 
CD45RB, but based on the loss of the complete CD45 
complex from the cell surface. CD45 functions as an 
enzyme that dephosphorylates receptors like CD2, CD3, 
CD4, CD8 and kinases associated with these mol- 
ecules.19i! As a result of CD45 action, most molecules 
are functionally downregulated. Within the CD45 nega- 
tive murine T-lymphoma cells protein kinase p56“, 
associated with lymphocyte transformation, is inac- 
tive.!? We suggest that the loss of CD45 expression on 
the cells in the localized type of Pagetoid reticulosis could 
be the molecular basis for its rather indolent clinical 
course. 


Methods 
Specimens 


Skin biopsies were taken from the involved skin of four 
patients with Pagetoid reticulosis under local anaes- 
thesia and prior to systemic or topical treatment. 
Informed consent was obtained from the patients. The 
biopsies were immediately divided after excision and 
one-half fixed in 5% formaldehyde and routinely pro- 
cessed and embedded in paraffin, while the other half 
was snap frozen in liquid nitrogen and then stored at 
— 80°C. Serial 6-ym sections were cut from each block 
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Table 1. Clinical data of four patients with Pagetoid reticulosis 





Case Type Age Sex Localization Duration 
1 KG 82 F Dissemmated 6 years 
2 KG 65 M Dissermmated 1 year 
3 WK 31 M Right hand 5 years 
4 WK 26 M Left forearm 3 months 


KG, Ketron-Goodman type; WK, Woringer-Kolopp type. 


on a cryostat and were then air-dried for 24 h and stored 

—20°C until used. Sections were also cut from the 
paraffin-embedded material and stained with haemá- 
toxylin and eosin, Glemsa and PAS. 

The clinical details of the four patients are shown in 
Table 1 (three of the cases have been reported in detail 
elsewhere.) 

In addition, biopsies were taken from two patients 
with mycosis fungoides where there was a varlable 
proportion of intraepidermal atypical lymphocytes that 
showed a lack of CD45RO expression? and were used for 
further investigation of CD45 isoform expression. | 

| 


Indirect immunoperoxidase procedure 
Cryostat sections. These were fixed in acetone for 10 min 
at room temperature and then air-dried. Demonstration 
of binding of the primary monoclonal antibody was 
performed as previously described.? 


Paraffin-embedded specimens. These were stained with the 
same indirect three-step immunoperoxidase technique. 


Table 2. Monoclonal antibodies as used in 
this study 


Monoclonal antibodies 


The monoclonal antibodies used are listed in Table 2. 
Horse-radish peroxidase-conjugated rabbit anti-mouse 
Ig antibodies and goat anti-rabbit Ig antibodies were 
purchased from Dakopatts (Denmark) and Medac (Ham- 


burg), respectively. 


Results 
Histological features 


All four cases of Pagetoid reticulosis showed on histology 
a highly epidermotropic lymphohistiocytic inflltrate 
with a band-like involvement of the papillary dermis 
(Fig. 1a) and the lower dermis was almost free of 
infiltrating cells. The intraepidermal lymphocytes were 
medium to large in size with abundant pale cytoplasm 
and with an irregularly shaped nucleus (Fig. 1a). The 
atypical lymphocytes in the epidermis occurred as single 
cells and in nests producing the characteristic Pagetoid 
appearance. 


Phenotypical characterization 


The dermal infiltrate in all the four cases showed a 
similar phenotype and consisted of moderately activated 
helper T cells of the memory phenotype, CD3*, CD4*, 
CD45RO+, together with an admixture of macrophages. 
However, in contrast the phenotype of the intraepider- 
mal infiltrate varied in the cases. Two patients (Cases 2 
and 3) had CD4/CD8 double-negative T cells, while Case 
1 had CD4* CD8- and case 4 had CD4^ CD8* cells 
(Table 3). 











Antigen 
designation MAb Antigen distribution P Source 
CD3 Leu 4 All T cells - BD 
CD4 Leu 3 Helper T cells, activated macrophages ` - BD 
CD8 Leu2 Suppressor T cells — BD 
CD29 4B4 B chain of VLA-integrins — Coulter 
CD43 MT1 All T cells; macrophages + Dako 
CD45 All bone marrow derived cells; not erythrocytes + Dako 
CD45RO UCHL1 Memory T cells; macrophages 4 Dako 
CD45RA Leu 18 Naive T cells; B cells; few macrophages — BD 
CD45RB 4KB5 B cells; T-cell subset + 

+ 


B cells; T-cell subset, subset of macrophages 





P, antigen can be demonstrated in paraffin-embedded tissue. BD, Becton Dickinson, Heidelberg, 
Germany; Dako| Dakopatts, Hamburg, Germany. Dr A.C.Feller, Department of Pathology, 
University of Würzburg, Germany, kindly provided Ki-B3 MAb. 
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Figure 1. (Case 2) Disseminated Pagetoid reticulosis. (a) Numerous pleomorphic cells infiltrating the epidermis (haematoxylin and eosin, x 400). (b) 
CD45 expression on all intraepidermal T cells (immunoperoxidase on cryostat section. x 400). (c) Lack of CD45RO expression on intraepidermal T 


cells (immunoperoxidase on cryostat section, x 400). 





Diagnosis CD45 CD45RO CD45RA CD45RB CD45R-like CD43 





PR 1 (KG) ND 
PR 2 (KG) + - 


ND - 


PR 3 (WK) - -— r 5 
PR 4 (WK) = = = 

MF 1 + - - 

MF 2 + — = -— 


+, more than 60% of atypical intraepidermal cells are Ag-positive: 


Table 3. Phenotypical details of investigated 
CD29 CD4 CDS cases 


+ + - 
+ = = 
4 E i 
+ = + 
+ + = 
+ + 


. less than 40%, of atypical 


intraepidermal cells are Ag-positive; ND, not done: PR, Pagetoid reticulosis: KG. Ketron-Goodman 


type: WK. Woringer-Kolopp type: MF, mycosis fungoides. 


All the cases of Pagetoid reticulosis and the two 


selected cases with mycosis fungoides showed a lack of 


expression of CD45RO on the intraepidermal T cells. 
Although in Case 1, with disseminated Pagetoid reticu- 
losis. there was no more material for further staining, 
Case 2 was clearly positive for CD45 (Fig. 1b) despite the 
lack of expression of CD45RO (Fig. Ic). Similarly as in 
disseminated Pagetoid reticulosis. the intraepidermal 
cerebriform T cells in the two cases of mycosis fungoides 
that lacked CD45RO expression were positive for CD45 
(pan leucocyte antigen). These cells failed to express 


CD45RA and CD45RB, as would be expected for periph- 
eral memory CD4* T cells (Table 3). Staining with 
antibodies against different isoforms of CD45, including 
common and restricted antigens, revealed that the 
atypical intraepidermal T cells in Case 3 (Fig. 2b and c) 
and Case 4 gave completely negative reactions (Table 3). 
CD43 (MT1) was demonstrated on all atypical intraepi- 
dermal T cells in three of the four cases of Pagetoid 
reticulosis (Fig. 2a). and in one of the cases with mycosis 
fungoides, irrespective of whether there was loss of 
expression of CD45 (Table 3). 
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Figure 2. (Case 3) Localized Pagetoid reticulosis. (a) Demonstration of CD43 (MT1) on atypical intraepidermal and small dermal T cells. The 
interrupted line indicates the dermo-epidermal junction (immunoperoxidase on paraffin section, x 400). (b) Lack of CD45 expression on atypical 
intraepidermal T cells (immunoperoxidase on paraffin section, x 400). (c) Lack of CD45RO expression on atypical intraepidermal T cells 
(immunoperoxidase on paraffin section, x 400). 


Discussion 


In this study we have demonstrated that the atypical 
intraepidermal T cells in localized Pagetoid reticulosis 


are characterized by the complete loss of expression of 


CD45 molecule complex. This finding is unique in skin 
lymphomas, and could be used to distinguish the 
localized type of Pagetoid reticulosis from other cuta- 
neous T-cell lymphomas.'* Also in extracutaneous T-cell 
lymphomas, the complete loss of expression of CD45 is 


rare and has so far only been described in one case of 
adult T-cell lymphoma/leukaemia and in about 40% of 


large-cell anaplastic lymphomas.'^ 

The differential expression of the various CD45 iso- 
forms is precisely regulated during T-cell development, ^ 
and those in the thymus and at the periphery that have 
not yet encountered their respective antigen (naive T 
cells) predominantly express the restricted high mol- 
ecular CD45RA isoform. After the first activation event, 
most likely induced by presentation of the specific 
antigen, naive T cells undergo profound phenotypical 


and functional changes that result in the expression of 
numerous adhesion molecules with downregulation of 


the CD45RA isoform and the increased expression of the 
180-kDa CD45RO isoform.’ The process is irreversible, 


Er. t 
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and the T cell is then left in the memory state and the 
CD45RO is the only isoform that remains markedly 
expressed. 

The lack of expression of both CD45RA and CD45RO 
in Pagetoid reticulosis is unique, because T cells express- 
ing neither isoform of the CD45 molecule family have 
not so far been observed in the thymus!’ or peripher- 
ally.'* Even more surprising is that the intraepidermal 
T cells in the localized Pagetoid type of reticulosis failed 
to express any CD45 molecules. because in normal T 
cells about 1095 of the membrane proteins belong to this 
family.'? As atypical lymphocytes in all cases showed 
strong CD29 expression. they probably belong to the 
memory maturation stage and may have lost CD45RO 
from their cell surface during the evolution of the 
disease. However, our cases of disseminated Pagetoid 
reticulosis as well as the two that were included with 
mycosis fungoides clearly demonstrate that the lack of 
CD45RO in memory T cells was not invariably asso- 
ciated with the complete loss of CD45 expression. 

CD45 family members possess a large cytoplasmic 
domain that is made up of two functionally similar 
subunits that act as protein tyrosine phosphatases 
(phosphotyrosine phosphatases).'""'' Cross-linking of 
CD45 with other T-cell surface molecules results in most 
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cases in downregulation.? For example, loss of ex- 
pression of CD45 renders T cells insensitive in vitro to 
T-cell-receptor-mediated stimulation.?! Among the vari- 
ous molecules dephosphorylated by CD45 is the scr- 
related T-cell specific tyrosine kinase p56'**, which plays 
a crucial role in T-cell growth and transformation.?? 
Phosphorylation of the carboxy-terminal located Tyr- 
505 residue suppresses both tyrosine protein kinase 
activity and the oncogenic potential of p56'*, while 
dephosphorylation plays an important role in triggering 
the p56'*-mediated transformation.!? Recent studies on 
mouse CD45* lymphoma lines and their corresponding 
CD45~ mutants indicate that the loss of CD45 ex- 
pression in the mutant lymphoma cells correlates with 
the increased phosphorylation of tyrosine protein kinase 
p56'* at the Tyr-505 residue, the putative negative 
regulatory site.!? Therefore, despite the fact that intrae- 
pidermal T cells in Pagetoid reticulosis express numer- 
ous activation markers and many express the prolifer- 
ation-associated nuclear antigen K167 (data not shown), 
the loss of CD45 expression could be the molecular basis 
to explain the relatively long and benign clinical course. 
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Summary 


The transcutaneous partial pressures of oxygen (tcpO2) and carbon dioxide (tcpCO;) were measured at 


eight different sites in 10 adult male subjects with an electrode at a temperature of 44°C. The mean 
tcpO» values (mmHg) were significantly lower on the face (forehead 26-6, cheek 29-6) and the palm 
(26-4) than at other sites (60-6—69-6). The tcpCO; values (mmHg) were only slightly higher on the 
face. Removal of the stratum corneum produced an average increase of the tcpO; on the palm of 37-6 
mmHg and on the forehead of 19-6 minHg. However, in 10 children with an age range of 3-9 years, 
the difference in the mean pO; between the cheek and forearm was very small. There was no 
significant difference in the cutaneous blood flow at 44°C between the cheek, palm and forearm. 


| 
The transcutaneous partial pressure of oxygen es! 
and that of carbon dioxide (tcpCO;) can be readily 
measured by non-invasive techniques that are now 
widely used in the management of premature infants. 
The tcpO; and tcpCO; values can be influenced by 
various factors,! including the condition of the skin at 
which the probe is applied. This study was performed to 
confirm and extend previous studies”? as to the normal 
values and the variations of tcpO2 at various body sites, 
and to investigate the reason for the low tcpO; levels as 
recorded on the face and palms. 


Methods i 
Determination of tcpO; and tcpCO; values in adults | 


Ten healthy male volunteers (age range 24-36 years, 
mean age 29 years) were studied. The tcpO; and tcpCO; 
values were simultaneously measured on the forehead, 
cheek, palm, anterior aspect of the forearm, abdomen (3 
cm above the umbilicus), back (10 cm above the iliac 
crest), tibia and the posterior aspect of the leg. A module 
632 tcpO; monitor and a module 634 tcpCO; monitor 
(Kontron, Zurich, Switzerland) with thermostaticall 

controlled electrodes set at 44°C were used. The probes 
were fixed to the skin using double-sided adhesive tape 
after the skin was degreased with alcohol. Twent 

minutes were allowed for stabilization before the tepQ2 
and tcpCO; values were determined. All measurements 
were carried out in a room where the temperature was 


Correspondence: Dr Hirotsugu Tekiwakl. 


regulated at 25°C and the humidity was about 50%. The 
subjects were forbidden to smoke for 2 h before the 
examination and remained supine or prone during the 
course of the study. 


Cutaneous blood flow in the forearm, cheek and palm 


The cutaneous blood flow at 44?C (CBF44) was measured 
using the ALF 2100 laser-Doppler flowmeter (Advance, 
Tokyo, Japan) on the cheek, forearm and palm of these 
10 subjects. The probe holder was specially constructed 
to be the same size as the tcpO; probe and could be 
thermostatically controlled to 44°C. The blood flow 
value was determined 20 min after the application of the 
probe and this apparatus could detect blood flow at a 
depth of about 1 mm from the skin surface.* 


Removal of the stratum corneum and measurements of 


tcpO; 


Five subjects with low facial and palmar tcpO; values 
were selected from our 10 subjects and were further 
examined to determine the influence of the stratum 
corneum at these sites on the tcpO2. The facial stratum 
corneum was removed by tape stripping until the skin 
surface became uniformly shiny. Immediately and 
approximately 24 h after tape stripping, the tcpO» 
measurements were made. After the first measurements, 
the test sites were occluded with plastic film to prevent 
crust formation before the second tcpO; determination. 

As the stratum corneum was not readily removed 
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from the hypothenar eminence on the palm by tape 
stripping, we used 50% salicylic acid plasters cut to the 
same size as the tcpO; probe, applied for 48 h. The 
stratum corneum was then easily removed and this was 
confirmed on histology of a punch biopsy taken at the 
edge of a treated site and which showed the extent of the 
removal of the stratum corneum. 

Soon after the measurement of the tcpO; at this 
treated site, the response of the tcpO; after arterial 
occlusion using a sphygmomanometer cuff set at 200 
mmHg was also recorded. The reduction of the tcpO; 
after arterial occlusion was determined to estimate local 
oxygen consumption of the skin.? 


Cheek and forearm tcpO; values in children 


The tcpO; on the cheek and forearm of 10 healthy 
children (four boys and six girls; age range 3-9 years, 
mean age 5 years) was also measured. 


Statistical analysis 


In all experiments the data were analysed using the 
paired t-test, and a P «0-01 was considered significant. 


Results 
tcpO; and tcpCO; in adults 


The mean tcpO; values determined at each location are 
shown in Table 1. The mean values determined at three 
sites (forehead, cheek and palm) were significantly lower 
than those for the other five sites. These other sites 
showed no significant differences between any pair of 
them, except for forearm versus abdomen (P — 0:003). 
The mean tcpCO; values are also shown in Table 1. 
The values for the forehead and cheek were slightly but 
significantly higher than those determined at other sites. 


Table 1. tcpO; and tcpCO; at eight body sites (mean +SD) 





tcpO; tcpCO; 
Site (mmHg) (mmHg) 
Forehead 26:6:21:0 67 2424 
Cheek 29 649 8 69-242°8 
Volar aspect of the forearm 69 645 3 62:643:3 
Abdomen 63-8464 63-7424 
Back 60:-6412:2 63 943-1 
Subcutaneous border of tbe tibia 66 6461 61:141 
Postenor aspect of the leg 67.3168 62 842:9 
Palm 26 446°6 60:5431 


CBF44( ml /min/100g) 





Cheek 


Forearm Palm 


Figure 1. Cutaneous blood flow at 44°C determined with laser-Doppler 
flowmeter on cheek, forearm and palm. 


The other six sites showed no significant differences 
between any pair of them, except for back versus palm 
(P— 0-009). 


Cutaneous blood flow in the forearm, cheek and palm 


The mean CBF44 values (mean +SD, ml/min/100 g) for 
the cheek, forearm and palm were 22:7+6:1, 
17:52: 8:4 and 20:9 4- 6:4, respectively. No significant 
differences were noted between any patr of these values 
(Pz0-1, Fig. 1), although this may be due to two 
subjects whose CBF,44 in the forearm were rather high. 


Effect of removal of stratum corneum on tcpO; 


On the forehead, the mean value of tcpO; was reduced 
immediately after stripping (6:6 mmHg), whereas it 
increased significantly (33-2 mmHg) after 24 h when 
compared with the value before stripping (13-6 mmHg) 
(Table 2). The tcpO; recorded immediately after stripping 
was regarded as inadequate for the accurate evaluation 
of the effect of stripping because the test site appeared 
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Table 2. The change in tcpO; after stripping the stratum corneum on 
the forehead (mean 4 SD. n= 5) and tcpO; and its rate of reduction 
during arterial occlusion before and after the removal of the stratum 
corneum on the palm (mean & SD. n— 5) 





Change in Immediately 
tcpO; (mmHg) Before after After 24 h 
Forehead 13:56-13:33 6645-4 332495 
Palm 30:6492 6824103 
Reduction rate (mmHg/min) 54434 51-44 128 
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Figure 2. Histology of stripped palm showing absence of stratum 
corneum at the level of the stratum lucidum (right) with no 
inflammatory changes. 


oedematous. However, even after 24 h the tcpO» of the 
forehead was still significantly lower than that of the 
forearm without stripping (Table 2). 

On histology, the stratum corneum was found to be 
removed at the level of the stratum lucidum in the palm 
(Fig. 2). No inflammatory changes were found in the 
upper dermis. The mean tcpO) value for the palm where 
the stratum corneum had been removed was about 40 
mmHg higher than the value obtained before the 
removal. The rate of reduction of tcpO; during arterial 
occlusion was also markedly influenced by the removal 
of the stratum corneum, which caused an average 
increase of about 45 mmHg/min (Table 2). 


tcpO» of the cheek and forearm in children 


The tcpO: values for the cheek and forearm in adults and 
children are compared in Figure 3. In the children, the 
mean tcpO,; was slightly higher in the forearm 
(76:32-5:3 mmHg) than in the cheek (71:64 7:9 
mmHg) (P=0-03). However. the difference was very 
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Figure 3. The tepO) values recorded on the cheek and forearm of 
healthy children and adults. 


small when compared with that seen in the adults (cheek 
29:6 4- 9:8 mmHg; forearm 69:6 4 5:3 mmHg). 


Discussion 


The tcpO; and tepCO, have been measured in a number 
of skin conditions such as leg ulcers,^" morphoea and 
scleroderma,*?^ hypertrophic scars*'" and necrobiosis 
lipoidica.'' The values represent the partial pressures of 
oxygen and carbon dioxide at the level of the skin, and 
these can be influenced by many factors, such as the 
blood flow, conductivity of the gases and the production 
and consumption of them in the skin. Heating the skin to 
a temperature of 44?C is used to achieve 'arterialization' 
in the capillaries, inducing vasodilatation and abolishing 
the normal reflex vasoconstriction.!^ The temperature 
setting of the electrode at 37?C has been recommended 
for the investigation of the tepO, dynamics in patients 
with venous leg ulcers,'? but in this present study, both 
tcpO; and tcpCO; were measured at 44°C. 

Our results are similar to those of previous reports,^' 
and there was little difference in the tcpO» for sites on the 
trunk, legs and arms. However, the tcpO; on the 
forehead, cheek and palm were much lower than those 
at other body sites. Because blood pO; does not vary in 
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the arteries, the low tcpO; on the face and palm appears 
to be due to local factors. Falstie-Jensen et al.? reported 
that the thickness of the living part of the epidermis 
correlated with the tcpO2, and the change in oxygen 
tension across it was 0:26 mmHg/jam. The relationship 
between the tcpO; and the total epidermis, including the 
stratum corneum, was not examined in this report. Our 
results could be explained if the living part of the 
epidermis on the face and palm was three times more 
thick than at other sites.? However, the thickness of the 
epidermis on the face is the same as in other locations in 
Japanese subjects,!3 and the palmar epidermis not only 
has a thicker living layer but also a thick stratum 
corneum. Because the tcpO; is mainly influenced by the 
blood flow of superficial capillaries,!* the flow was 
measured in the cheek, palm and forearm at 44°C but we 
found no differences between the three sites. After 
removal of the stratum corneum on the palm, the tcpO; 
was now similar to that found at other body sites. Thus, 
the thick stratum corneum appeared to play an impor- 
tant role in reducing the palmar tcpO;. 

Why should the stratum corneum, which consumes 
no oxygen, cause a reduction of the tcpO2 value? If the 
tcpO electrode (Clark-type platinum electrode) itself 
consumed no oxygen, then theoretically there would be 
no difference between the tcpO; (i.e. the supracorneal 
pO) and the subcorneal pO;, because the stratum 
corneum only delays the diffusion of oxygen. However, 
the reaction in the electrode (02+ 2H;0 - 4e^ — 40H") 
consumes oxygen and produces an oxygen diffusion 
field? and a pO; gradient in the stratum corneum 
(diffusion error!9). Jaszczak and Sejrsen!? reported that 
stripping of the skin increased the mean tcpO; (45°C) 
value by 27 mmHg even on the forearm, where the 
stratum corneum is much thinner than on the palm. We 
also observed an average increase of 38 mmHg when the 
stratum corneum was removed from the palm to the 
level of the stratum lucidum. Therefore, it is possible that 
the thicker the stratum corneum, the more marked is the 
difference in tcpO2 between the outer and inner parts of 
this layer. Moreover, as the tcpO; fell faster during 
arterial occlusion when most of the stratum corneum 
was removed, the rate of fall does not reveal the true 
oxygen consumption rate in the skin when there is a 
thick stratum corneum. Our results suggest that the 
thickness and other characteristics of the stratum 
corneum must be considered when tcpO; and its dyna- 
mic response are measured. It is preferable, therefore, to 
remove the stratum corneum by stripping or other 
methods before attaching the monitor when the ‘real’ 
tcpO and its real-time dynamics are required, especially 


with hyperkeratotic skin conditions. The tcpO; and its 
dynamics could also be considered as one of the 
parameters of the hyperkeratotic condition. 

The cause of the decreased tcpO; on the face is still 
uncertain. Orenstein et al.? also found a low tcpO; on the 
face and concluded that this might be due to partial 
obstruction of capillaries caused by the pressure of the 
electrode (10 g). However, a low tcpO; was also present 
on the cheek where no rigid skeleton lies below the skin 
to allow compression of the tissues, and the tcpO; was 
not low over the subcutaneous border of the tibia where 
the bone lies immediately beneath the skin. 

The main histological difference between the skin of 
the face and the forearm is the existence of many well- 
developed sebaceous glands. The density of sebaceous 
glands in the face is 5-10 times higher than in the 
forearm in Japanese subjects.!9 The oxygen measured by 
the present method is carried via the blood and then 
diffuses from the capillaries to the skin surface. If the 
sebaceous glands consume a large amount of oxygen 
during the diffusion process, the tcpO; may well be 
reduced. To test this hypothesis, we measured tcpO2 on 
the cheek in children, because the sebaceous glands are 
not well developed!? and sebum production is de- 
creased?? during childhood. Little reduction of the tcpO; 
was observed on the cheek in children, indicating that 
the reduction noted in adults could be due to the high 
consumption of oxygen by sebaceous glands. However 
other possibilities, such as epidermal factors and the 
existence of numerous anastomoses in the cheek,?! 
could also cause a reduction of facial tcpO; in adults. The 
facial epidermis is not thick but the oil content of the 
stratum corneum may differ between the face and other 
sites, and between adult and child. An increase in tcpO; 
was observed on the face after stripping of the stratum 
corneum, but the value was still significantly lower than 
that on the forearm. This indicates that the stratum 
corneum is of less importance in the reduction of tcpO; 
on the face. We have no data about the ratio of the blood 
flow through anastomoses in the measured site heated 
with the probe, and whether arteriovenous shunting 
would affect the facial and palmar tcpO2. The effect of 
arteriovenous shunting on tcpO2 needs to be examined 
further. 

There were no marked differences between the vari- 
ous sites tested as to the tcpCO;, but a slight but 
statistically significant increase was found on the fore- 
head and cheek. This may also be related to the 
metabolism of sebaceous glands in the adult, with an 
increase in the production of CO2. The possible reasons 
why tcpCO2 showed less changes than tcpO; are as 
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follows: (1) CO2 is 20-fold more soluble than O; in wa 

and so is more rapidly transported into the capillaries 
and removed by the blood. (it) The pCO, can be kep 

stable by the buffering effect of the blood. (ii!) No diffusion 
error is induced by the tcpCO electrode (a pH-sensitive 
glass electrode), so the tcpCO; is not influenced by a thick 
stratum corneum. 

Cutaneous blood flow and local factors such as the 
thickness of the epidermis including the stratum cor. 
neum and the metabolism of the epidermis and glands, 
all appear to affect the transcutaneous gas pressure, 
especially tcpO;. These factors should therefore be 
considered when tcpO; and tcpCO; data are obtained 
from lesions at skin sites with a thick epidermis or a large 
number of skin appendages,- especially when they must 
be used as a substitute for the arterial gas pressure. 
However, further investigation of the influence of vari- 
ous pathophysiological changes on tcpO; and tcpCO; 
should allow these parameters to be used as reliable 
markers of the condition of the skin. i 
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The psychological characteristics and the hair problems of 58 females with androgenetic alopecia 
were compared with a group of women with non-apparent dermatological diseases, and with a group 
of men with androgenetic alopecia. The women with androgenetic alopecia had higher scores for self- 
sufficlency and'social inadequacy compared to women with non-visible dermatological complaints, 
and they scored higher for inadequacy, rigidity and general psychological maladjustment than the 
men and had lower scores for injuredness self-evaluation and self-esteem. The women with 
androgenetic alopecia had more psychosocial problems, which they attributed to the hair loss, than 


the other groups. 


Few scientific studies have been published on the 
psychological problems related to hair loss, and these 
have mainly concerned men. A greater degree of 
neuroticism and psychoticism was found in men with 
androgenetic alopecia and who were participating in 
hair weaving therapy when compared with those 
unconcerned about their hair loss.! No evidence of 
general psychological and social difficulties was found in 
other studies of men with androgenetic alopecia,?? 
although a number of specific problems closely related to 
hair loss were reported by a substantial proportion of 
men. In a study of 564 women, 1396 were found to have 
loss of hair from the scalp before the menopause and 
37% afterwards.* So far, there have been no empirical 
studies on the psychological problems of women with 
androgenetic alopecia. It is likely that in our society, 
which places much importance on the physical attracti- 
veness of women, they would be expected to have more 
distress about their hair loss than men. In a study of 32 
women with diffuse alopecia who were examined by a 
psychiatrist, more than 20% of them had severe marital 
and sexual problems and two were overtly depressed.? 
However, objective measurements were lacking in this 
study and there was no suitable control group. In the 
present study, the psychological and social problems of 
women with androgenetic alopecia were studied using 
standardized psychological techniques and compared 
Correspondence. Dr J.van der Donk, Department of Medical Psycho- 
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with two control groups; women without visible derma- 
tological disorders and men with androgenetic alopecia. 


Methods 
Subjects 


The female subjects studied were involved in a trial of 2% 
minoxidil lotion in the treatment of their hair loss. They 
had diffuse thinning of the hair in the frontal and parietal 
regions of the scalp, with and without temporal reces- 
sion, and were graded I and I according to the Ludwig 
scale. Fifty-eight women (age range 20-47 years, mean 
age 35 years) participated in the psychological study. 

A group of 48 female control subjects (age range 18- 
44 years, mean age 29 years) with non-chronic derma- 
tological conditions were also recruited for the study. 

A further control group was included that consisted of 
men with androgenetic alopecia types III or IV according 
to the Hamilton scale. This group had undergone 
psychological studies in a previous project which has 
been reported.? The protocol for this study was reviewed 
and approved by the Medical Ethics Committee of the 
University Hospital Rotterdam-Dijkzigt. 


Procedure 


All the female subjects with androgenetic alopecia who 
participated in our psychological study were at the end of 
the first 32-week period of treatment either with minoxi- 


dil or with placebo. The female control subjects had the 
same series of questionnaires as were given to those with 
androgenetic alopecia, apart from the hair problem list 
and instead they had a dermatological complaint list. 
The male control group completed the same series of 
questionnaires apart from the self-rating scale for depres- 
sion. and the self-rating questionnaire for anxiety. 


Psychological evaluation 


Hair problem list. This measured psychological and social 
problems related to baldness and seeking help for the 
condition. It contained 20 items based on several in- 
depth interviews with the male and female subjects with 
androgenetic alopecia. The list was constructed in the 
form of a Likert scale with five response categories and 
the scores added. 


Dermatological complaint list. This was an adaptation of 
the hair problem list and focused on general dermatolo- 
gical complaints. Three questions from the original list 
were excluded because they were related to hair. 


Inventory list on associations with others. This was a self- 
reporting inventory of social anxiety and assertiveness. 
It contained two scales of social activities, the overall 
discomfort during social contact with others and the 
frequency of social contact. It had five subscales that 
concerned passing criticism, expressing personal 
opinions, paying compliments to others, initiating con- 
versations and stating positive self-assertiveness. This 
inventory list is satisfactory as regards its reliability and 
validity.’ 


Self-esteem scale. This was used for measuring global self- 
esteem? and was developed from the Rosenberg self- 
esteem scale.’ It contained nine items and was scored on 
a five-point scale. 


Dutch personality questionnaire. This was a translation 
and shortened version of the California Psychological 
Inventory. There were 133 items that measured seven 
personality traits. These were inadequacy (IN) (vague 
physical complaints, depressed mood, non-specific 
anxiety and feelings of insufficiency), social inadequacy 
(SD (avoidance of and distress regarding social contacts), 
rigidity (RG) (preference for situations where everything 
goes to one’s plan, possession of fixed habits and 
principles), injuredness (IJ) (criticism and distrust of 
others), self-sufficiency (SS) (satisfaction with oneself 
and disinterest in others and their problems), dominance 
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(DO) (self-confidence, preference for taking the initiative 
and the leading role), self-evaluation (SE) (positive 
attitude towards work, flexibility and well-adaptedness). 
The reliability of these scales has been confirmed. '? 


Delft questionnaire. This was a screening instrument for 
general and unspecified psychological problems. 1t con- 
tained 33 items and was used for obtaining a global 
psychological assessment for maladjustment. The relia- 
bility and validity of this questionnaire was considered to 
be satisfactory.!! 


The body-cathexis list. This was originally developed by 
Secord and Jourard'? and measured the degree of 
satisfaction with various parts or processes of the body. It 
included 47 items, but in this study we used a translated 
and modified 40-item version of the list included in most 
recent studies.!? Body characteristics were evaluated on 
a five-point Likert scale, ranging from strongly negative 
to strongly positive. Its reliability is considered to be 
satisfactory.!* 


Self-rating scale for depression. This was a Dutch trans- 
lation'? of the self-rating depression scale developed by 
Zung.!^ The scale included 20 items formulated either 
positively or negatively, which were constructed on the 
basis of the diagnostic criteria for depression. 


Self-rating questionnaire. This was a Dutch translation of 
the Spielberger state-trait anxiety inventory.'^ It con- 
sists of two separate 20-item parts. The state-anxiety 
scale measures the intensity of feelings of anxiety at a 
particular moment in time. The trait-anxiety scale 
measures a person's general tendency towards perceiv- 
ing a wide range of situations as being threatening. 
Research has confirmed the reliability and validity of this 
questionnaire." In this study only the trait-anxiety 
scale was used, because our interest was focused on 
general problems and traits. 


Data analyses 


One-sided t-tests for independent samples were used for 
comparing the female and the male subjects with 
androgenetic alopecia. As the scores for inadequacy. 
social inadequacy, dominance and general psychologi- 
cal maladjustment were sex-dependent in the general 
population, these were adjusted in the analyses by 
calculating the difference between the actual score of the 
subjects and the mean score of the norm group of the 
same sex.'^ As the female dermatological control sub- 
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jects were substantially younger, ANCovas (analysis of 
covariance) were performed when comparing the female 
subjects with androgenetic alopecia and the female 
dermatological subjects for each psychological measure- 
ment separately, in which age was included as a 
covariant. In addition, the answers given by the groups 
to the questions on the hair problem/dermatological 
problem list, were described by percentage scores. 


Results 


The mean psychological characteristics of the women 
with androgenetic alopecia, those of the female dermato- 
logical control group and the males with androgenetic 
alopecia are shown in Table 1. 

The women with androgenetic alopecia were found to 
have significantly higher scores for self-sufficiency and 
the hair problem/dermatological complaint list when 
compared to the dermatological control group. They also 
had a trend towards higher scores for social inadequacy. 

The women with androgenetic alopecia had signifi- 
cantly lower scores for self-evaluation and esteem 
compared to the men, and scored higher on general 
psychological maladjustment and the hair problem list. 
In addition, the female subjects with androgenetic 
alopecia showed trends towards higher scores on inade- 
quacy and rigidity and lower scores for injuredness. 

The percentage scores and absolute numbers obtained 


from the different groups on the hair problem/dermato- 
logical complaint list are shown in Table 2. More than 
half the women with androgenetic alopecia worried 
about their hair loss, and more than a third felt ashamed 
and less attractive. They were often reminded about 
their hair loss by others and felt uncomfortable in the 
presence of both men and women. 

The percentage scores of women with androgenetic 
alopecia were substantially higher for each problem 
when compared with those of female control subjects. 
The scores were also higher than those of the men with 
androgenetic alopecia. Nearly five times more women 
were worried about their hair loss than the men, and 
these women were more uncomfortable in the presence 
of men and women than males with androgenetic 
alopecia. They went out less when compared with men 
with androgenetic alopecia. However, the men men- 
tioned more often that they were reminded about their 
hair loss and that they felt older. 


Discussion 

Only a few studies are available on the social and 
psychological aspects of hair loss. Previous research into 
hair focused mainly on the interpersonal aspects and 
investigated the influence of an individual’s physical 
attractiveness. It has been shown, for example, that 
blondes are expected to be less intelligent and redheads 


Table 1. Mean psychological characteristics of female subjects with androgenetic alopecia, a female dermatological control group and a control group 
of men with androgenetic alopecia (standard deviations in parentheses); and P values of the differences 





Women with Dermatological Men with 

androgenetic alopecia control group androgenetic alopecia P values P values 
Psychological characteristics (I) (II) (II) I vs. II I vs. III 
Inadequacy 14-5 (9 8) 12:8 (9-8) 8:5 (7:5) NS «0-10 
Social inadequcy 10-6 (6:6) 8:1 (7-1) 8-9 (6:8) «0:10 NS 
Rigidity 26-3 (8 7) 22:5 (7:4) 24-6 (7-7) NS «0-10 
Injuredness 17-0 (8:6) 16-7 (7 9) 18 6 (7-9) NS «0-10 
Self-sufficlency 12-9 (6:5) 9-8 (4 2) 13 3 (5-0) «0-05 NS 
Dominance 14-4 (6-1) 16-0 (5:5) 17:1 (6-1) NS NS 
Self-evaluation 26-3 (5-3) 27-8 (5-4) 29-6 (5-6) NS «0:001 
Overall social discomfort 65:6 (17:3) 68-9 (19-2) 64-3 (17-6) NS NS 
Overall social frequency 110:8 (20-1) 114-6 (19-8) 110-5 (16-3) NS NS 
General psychological maladjustment (D.Q.) 17-3 (8-5) 15-7 (8 1) 11:2 (7:3) NS «0-001 
Depression scale 38-9 (9-2) 34-9 (7-9) — NS — 
Trait annety 41-4 (10-6) 38-2 (10-8) — NS — 
Self-esteem 32:2 (6:6) 33-7 (5:6) 35-7 (4 3) NS «0:001 
Body-cathexis 136 1 (22:3) 138-7 (20-9) 138-7 (20-9) NS NS 
Hair problem/dermatological complaint list* 2:8 (0-8) 1-7 (0-6) 2:3 (0-7) «0-001 «0-001 


* Mean item score. 


NS, not significant. 
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Table 2. Specific problems of women with | 





androgenetic alopecia, a female Women with Dermatological Men with 
dermatological control group and a male Hair problem /dertatologleal androgenetic control androgenetic 
control group with androgenetic alopecia. complamt statements alopecia (%) group (%) alopecia (%) 
Absolute numbers in parentheses* 
Tried medical therapy 76 (43) 54 (25) 26 (43) 
Compares own hair with that of others 68 (39) — 51 (85) 
Tried remedies T 58 (33) 35 (16) 42 (70) 
Worries about hairloss/complamt 54 (31) 17 (8) 11 (19) 
Annoyed by jokes|about hatrioss/complaint 47 (27) 11 (5) 28 (47) 
Feels ashamed 42 (24) 15 (7) . 8(13) 
Becomes reminded of hairloss/complaint 37 (21) 7 (3) 54 (90) 
Others underestimate hair problems/complaint 37 (21) 11 (5) 39 (65) 
Feels less attract 37 (21) 9 (4) 29 (48) 
Discomfort in presence of men 37 (21) 7 (3) 4 (6) 
Discomfort in pregence of women 35 (20) 2 (1) 12 (20) 
Considered a wig | 33 (19) — 11 (18) 
Talks frequently about harloss/complaint 30 (17) 15 (7) 8 (13) 
Considered hair transplant 26 (15) E 20 (34) 
Goes out less 23 (13) 4 (2) 5 (8) 
Little understanding from others 19 (11) |. 9(4) 20 (34) 
Others make hairloss/complamt a problem 18 (10) 2 (1) 20 (34) 
Feels much older | 12 (7) 7 (3) 25 (41) 
Less able to make contact 7 (4) 2 (1) 2 (4) 
Feels excluded 7 (4) 1 2(1) 1 (2) 





* Number of subjects answenng agree or strongly agree, 


to be less serious,!® and very hairy men to be more 
sexually potent.?° In a study by Moerman,?! 49 male and 
47 female respondents were asked to give scores on ia 
picture of either a man with a full head of hair or a man 
with fully developed androgenetic alopecia. The bald 
man was rated on average 10 years older than the man 
with hair. In addition, the respondents rated the bald 
man as being more intelligent, stable and conscientious, 
whereas the man with hair was rated as being more 
attractive and agreeable. 

In this study, we evaluated a sample of 58 Sed 
with androgenetic alopecia who were selected from'a 
population of women who had previously applied for 
hair treatment. Therefore, generalizations have to be 
restricted to the clinical population. Our results support 
the hypothesis that women suffering from androgenetic 
alopecia have more psychosocial problems than women 
with a dermatological complaint. They were also found 
to have more problems than male subjects with andro- 
genetic alopecia. The finding that considerably more 
women with androgenetic alopecta felt ashamed, experi- 
enced discomfort in the presence of both men and 
women and went out less than the men and women i 
the control groups, indicated that these problems de 
`- particularly associated with their social life. 

The differences between the results obtained from the 


female and male subjects with androgenetic alopecia can 
partly be explained by sex differences with regard to the 
reporting of symptoms of distress, because female sub- 
jects are less defensive about admitting to problems than 
male subjects.?? However, this is not a complete explana- 
tion as several complaints mentioned by the male 
subjects with androgenetic alopecia were to an equal or 
greater degree (e.g. feels much older). The visibility of 
androgenetic alopecia may be the crucial factor, because 
in women it means that they feel less feminine and in 
men that they feel much older. 

In several studies,???4 patients with visible dermatolo- 
gical complaints such as acne, psoriasis and eczema 
reported similar problems to those found in our female 
subjects with androgenetic alopecia. There were also a 
substantial number of patients who reported problems 
related to their social life. 

On the basis of in-depth interviews with women with 
androgenetic alopecia (unpublished data) it was con- 
cluded that almost 30% of the women could not cope 
with the problems of hair loss and were preoccupied by 
the negative consequences. Additionally, many patients 
considered that the psychological support from their 
general practitioners was insufficient. In another study?" 
about 5096 of the patients who consulted their general 
practitioner with complaints of hair loss appeared to be 
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suffering from psychological problems as well. However, 
most general practitioners followed the same policy for 
their patients with hair loss whether they had psycho- 
logical problems or not. 
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Summary 


FIELD AND N.R.ROWELL 
y at Leeds, Great George Street, Leeds L$1 3EX, U.K. 


Fifty patients with psoriasis undergoing a standard Ingram regime were entered into a double-blind 


comparison of oral indomethacin and placebo. No significant differences were observed between the 
two groups in respect of disease activity or dithranol tolerance after 6 weeks. 


There have been several reports of an exacerbation of 
psoriasis following the administration of indomethac I 
and other non-steroidal anti-inflammatory drugs 
(NSAID).I3 It has been postulated that inhibition of 
cyclo-oxygenase by NSAID might make psoriasis worse 
by diverting the metabolism of arachidonic acid through 
the lipoxygenase pathway and increasing the produc- 
tion of leukotrienes. It has also been suggested that 
administration of NSAID during dithranol therapy 
might be beneficial by reducing dithranol irritancy in the 
perilesional skin.* 

There is therefore conflicting evidence regarding the 
influence of NSAID on psoriasis. We have undertaken!a 
double-blind placebo-controlled study to determirie 
whether indomethacin has any clinically relevant effect 
on psoriasis treated with the Ingram regime. 


Methods 


For the purposes of this study, we considered that.a 
clinically relevant effect due to indomethacin should be 
greater than the standard deviation of the response of 
psoriasis to the Ingram regime. Using the nomogram of 
Altman,? a study of 50 patients should have a power of 
7 9096. Thus 50 patients with chronic plaque psoriasis 
were entered into the study. Patients were treated on an 
out-patient basis with a standard Ingram regime ofa 
coal-tar bath followed by exposure to UVB light in'a 
suberythemal dose and then dithranol in Lassar's paste 
applied for 24 h. Dithranol was started at a concentra- 
tion of 0-125% and increased at 2-3 day intervals 
through 0-25, 0-5, 1, and 1:596 to a maximum of 2% as 
tolerated. 

Patients were randomly allocated either oral indo- 
methacin 25 mg three times daily or placebo. Assess- 
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ments were made before and after 6 weeks of treatment. 
An assessment of the body surface area (BSA) covered by 
psoriasis as a percentage of the total BSA was made 
using a Lund and Browder chart. In addition, two 
representative plaques were graded on a scale of 0-3 for 
erythema, scaling and induration. The mean of the two 
scores was taken as the plaque severity score, giving a 
maximum possible score of 9. 

The differences between the two treatment groups 
were analysed by Wilcoxon rank pairs tests for non- 
parametric data and t-tests for parametric data. 


Plaque severity score 





Weeks 


Figure 1. Mean plaque severity scores with 95% confidence intervals 
for indomethacin (6)- and placebo (li)-treated patients. 
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Results 


Forty-one patients completed the study, 19 in the 
indomethacin group (14 male and five female; mean age 
41 years, range 17-78 years) and 22 in the placebo 
group (16 male and eight female, mean age 39 years, 
range 18-75 years). There were no significant differ- 
ences between the two groups at the start of treatment in 
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Figure 2. Mean per cent BSA of psoriasis with 9596 confidence intervals 
for mdomethacin (@)- and placebo (W)-treated patients. 
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respect of age, sex ratio, plaque severity scores and BSA 
of psoriasis. Eight patients failed to complete the 6 weeks 
of treatment and were lost to follow-up, and one patient 
in the placebo group stopped her medication because of 
dyspepsia and was subsequently lost to follow-up. 

Both the indomethacin and placebo groups had highly 
significant reductions in plaque severity scores at 6 
weeks (P«0-00001 and P<0-00001, respectively) 
(Fig. 1). However, there was no significant difference 


. between the two groups (7096 and 6896 for indometha- 


cin and placebo, respectively). 

Similarly, there were statistically significant reduc- 
tions in BSA in both indomethacin and placebo groups at 
6 weeks (P « 0-001 and P « 0-01, respectively), but the 
difference between the groups was not statistically 
significant (58% and 42% for indomethacin and pla- 
cebo, respectively) (Fig. 2). 

Although the majority of patients in both groups bad a 
reduction in BSA of psoriasis by 6 weeks, a small 
proportion in each group had become worse (two out of 
19 of the indomethacin group and four out of 22 of the 
placebo group). Of these, one patient in the Indometha- 
cin group and two in the placebo group had increases in 
BSA of psoriasis of over 50% (Fig. 3). 

There were no significant differences in tolerance of 
dithranol between the indomethacin and placebo 
groups, as indicated by the final dithranol concentra- 
tions achieved at 6 weeks (Fig. 4). 


Discussion 


Several patients have been reported in whom deterio- 
ration of psoriasis followed use of NSAID. Katayama and 


Figure 3. Individual changes in per cent BSA 
of psoriasis for patients m whom psonasis 
worsened dunng the Ingram regime. (a) 
indomethacin (b) placebo. 
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Figure 4. Final dithranol concentrations tolerated by indomethacin 
(W)- and placebo (&)-treated patients. 


Kawada! reported worsening of psoriasis in six patients 
taking oral indomethacin. Reshad et al.^ subsequently 
reported two patients who developed generalized pustu- 
lar psoriasis, one following phenylbutazone and the 
other following oxyphenbutazone. The authors urged 
caution when considering these drugs for patients with 
psoriasis. 

Other authors have suggested a possible beneficial role 
for NSAID in psoriasis. In a preliminary study of 20 
psoriatics undergoing dithranol therapy. Shall and 
Marks? found a trend towards faster clearing and better 
dithranol tolerance with oral indomethacin compared to 
placebo after up to 28 days of treatment, but the 
differences were not statistically significant. In a smaller 
double-blind placebo-controlled crossover study of five 
patients with psoriasis for whom all active treatment 
was discontinued, two of the patients deteriorated while 
taking indomethacin.? 

We have shown in a larger study that indomethacin 
in a standard dose of 75 mg daily has no significant 





un 
un 


harmful effect on psoriasis in patients treated with the 
Ingram regime, and does not influence their tolerance to 
dithranol. 

It is possible that patients attending a dermatology 
clinic for treatment of their psoriasis represent a selected 
group whose response to indomethacin is different from 
those whose psoriasis is in remission. However, patients 
with psoriasis attending a dermatology clinic will tend to 
be in an active phase and it seems likely that such 
patients would be more responsive to any pro-inflamma- 
tory pharmacological action of indomethacin. 

It is possible that an idiosyncratic reaction to a NSAID 
could worsen psoriasis, but this study excludes a clini- 
cally significant pharmacological effect of indomethacin. 
The degree of variation in response to the Ingram regime 
observed in this study was large for both indomethacin 
and placebo groups. The observation that significant 
worsening of psoriasis can occur in patients whether 
they are receiving indomethacin or not, calls into 
question the significance of anecdotal reports of worsen- 
ing of psoriasis in patients taking such a widely pre- 
scribed group of drugs as the NSAID. We consider that 
there are no grounds to withhold indomethacin from 
patients with psoriasis and co-existing arthritis. 
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Summary 


A simple treatment is described for the ablation of whiteheads which are ‘marsupialized’ by light 


cautery under local anaesthesia with EMLA® cream. : 


The treatment of acne has seen major advances in recent 
decades.'? However, a number of patients have large 
whiteheads (2-0 mm 1n diameter) which are rarely if 
ever helped by conventional therapy with oral or topical 
antimicrobials or retinoids. Standard dermatology refer- 
ence books and specialized textbooks* give little or no 
indication as to the best way to treat these lesions. 
Mechanical removal of blackheads is recognized as 
useful and comedone extractors of the Unna, Scalfield, 
Lawton and Schomberg types have been used. Suction 
has also been reported to be of help.7? 

Whiteheads, when large and numerous, are disfigur- 
ing and difficult, if not impossible, to camouflage using 
make-up. Such lesions may cover a large area of the face, 
especially the cheeks, and surgical techniques would 
require multiple injections of local anaesthesia. 

We have investigated as to how well patients tolerate 
light cautery to their whiteheads using EMLA® cream as 
a local anaesthetic, and as to how effective this treat- 
ment is. 

EMLA® cream 5% is a eutectic mixture of lignocaine 
25 mg/g and prilocaine 25 mg/g and is an effective local 
anaesthetic when applied to the skin and occluded with 
polythene. It has been used for anaesthesia in the 
treatment of port wine stains and other skin lesions with 
variable success.?1° 


Methods 


Fourteen patients (11 female, three male) aged 16-66 
years, with large whiteheads (2-3 mm) were treated. 
Their details are summarized in Table 1. All had received 
long-term therapy including oral and topical antimicro- 
bials, benzoyl peroxide (5-1096) and topical tretinoin 
(0-05%). The oral antibiotics had been given in doses of 
1:0 g/day of tetracycline and/or 200 mg/day of mino- 
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cycline. Seven patients had received oral isotretinoin. 
None of these agents had any effect on the large 
whiteheads, 

EMLA® cream was liberally applied to the area 
affected by the whiteheads, either by the patient or 
doctor and firmly occluded with self-adhesive polythene 
dressing. The patient then waited for 1-3 h and the 
EMLA® was then removed with a dry swab. Cautery 
(Thackray 3VAC) was used with a light touch sufficient 
to ablate small lesions and puncture or ‘marsuptalize’ the 
larger ones. Treatment was commenced at the centre of 
the area of anaesthesia, working peripherally. In each 
patient, one whitehead outside the fleld of EMLA® 
anaesthesia was also treated to assess the pain produced 
by the cautery. 

On each patient a test area of 5-15 lesions was treated 
initially and the cosmetic result reviewed a fortnight 
later. The total number of lesions treated per patient 
varied from 10 to 230 (mean 56-9). The time taken for 
the cautery treatment was 5-20 min depending on the 
number of lesions treated. The total number of treat- 
ments each patient recelved varied from 1 to 5 (mean 
2-4). At the completion of each treatment, the patient 
was asked to rate the pain experienced during the 
procedure using an aural/verbal analogue scale of 0 (no 
pain)-10 (agony/torture). 

The procedure was repeated at 2-week intervals until 
cosmetically troublesome whiteheads had resolved. 
Photographs were taken before treatment, after 2 weeks 
and several months (usually 6) following treatment. 


Results 


Fourteen patients received a total of 34 treatments 
(mean 2:4 per patient). A total of 805 lesions were 
treated. 

All patients considered the treatment to be beneficial. 
This was confirmed objectively by photography (Figs 1 


ABLATION OF WHITEHEADS BY CAUTERY 257 





Table 1. Patient characteristics 
Total Total EMLA application time (min) Pain score 

number of number of 

PT Sex Age treatments lesions treated (1st) (2nd) (3rd) (4th) (5th) (1st) (2nd) (3rd) 








l M 16 2 45 (60) (60) (2) (3) 

2 F 41 3 63 (135) (135) (1301 (1) (2) (D) 

3 F 50 2 29 (130) (135) (rct) 

4 F 66 5 49 (120) (100) (85) (60) (120). (yyy) 
5 F 30 3 230 (110) (150) (90) (1) QD) UJ 

6 F 40 4 53 (60) (90) (120) (180) (4) (1) (0) (2) 
7 F 22 3 54 (105) (110) (120) (0) (0) (0) 

8 F 239 2 18 (60) (120) (5) (1) 

9 F 28 2 67 (100) (120) (2) (1) 
10 F 23 l 10 (90) (1) 
11 M 19 ] 10 (100) (4) 
12 F 21 3 69 (90) (90) (120) (3)(1) (1) 
13 F 19 2 95 (90) (105) (3) (2) 
l4 M 18 l 13 (90) (3) 








Figure 1, 22-year-old woman with 6-year history of severe acne, Figure 2. Same patient 2 months after most of the cheek had been 
pretreatment. treated. This patient received a further therapy which cleared all but 
three macrocomedones. 
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Figure 3. Paln score versus duration of application of EMLA® to the 
skm pror to cautery treatment. —®—, Mean pain score. 
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and 2) and by lesion counts. Of the 805 whiteheads 
treated, more than 95% had cleared. 

Pain scores varied with the duration of application of 
EMLA® to the skin (Fig. 3). The lowest scores were 
recorded for application times of between 1 h 45 min and 
2 hr 10 min. Pain scores were greatest up to 1 hr 40 min 
and increased again with application times of longer 
than 2 h 15 min. Pain scores recorded for the single 
lesion treated without anaesthesia varied from 6 to 9 
using the pain scale described. All patients considered 
the anaesthesia effective and none found the procedure 
very painful. Post-operative pain was not a problem and 
no patient required any analgesia. The treated areas 
showed the effect of minor heat damage, but healed 
quickly after 4-7 days and without any complication. 
Follow-up of 6-14 months (mean 7:6, median 7) 
showed no recurrence, scarring or pigmentation of the 
treated areas. 


Discussion 

Our study demonstrates the success of this technique in 
treating large whiteheads and that EMLA? applied to the 
skin under polythene occlusion is a reliable anaesthetic. 
The anaesthetic response varied with the duration of 
application of EMLA®, maximal anaesthesia being 
recorded at 2 h in our adult patients. This 1s in contrast 
to the manufacturers' instructions of 1 h on the 
limbs of children prior to venepuncture, and may explain 


the variable effect in adult patients in a study of port wine 
stains.? Up to 100 whiteheads could be treated at one 
time in our patients. There was transient blanching of 
the skin produced by EMLA® cream, making visualiza- 
ton of the whiteheads difficult unless careful lighting 
and palpation were used. However, this blanching 
appeared to be a useful indication that the EMLA® cream 
had penetrated the skin. 

Large whiteheads are not only a cosmetic problem, 
but frequently develop into inflamed lesions. They can 
last for years and there is no universally accepted 
treatment. Long-term antibiotics given in adequate : 
doses for papulo-pustular acne are of no help in the 
treatment of whiteheads and neither are topical benzoyl 
peroxide or retinoic acid. Even oral isotretinoin, given to 
half of our patients, was of no benefit in the treatment of 
their whiteheads. Before developing this technique we 
treated whiteheads by attempting to identify the eccen- 
trically placed punctum, which was opened with a fine 
needle and the contents extracted with a comedone 
extractor and the duct wall touched with phenol. This 
technique was unsatisfactory and recurrence was com- 
mon. For this reason we did not perform a comparative 
study. Sebo-suction using suction of up to 30 inches of 
mercury was reported in the U.S.A. in 1970 and 
1983.7? but there have been no further publications on 
this technique. 

We considered comparing our technique on one side 
of the face with 'sham' cautery on the other side. 
However, the immediate effect of the procedure in 
producing minute areas of heat damage would make 
such a study difficult. 

We believe that we have demonstrated for the first 
time a beneficial treatment for large whiteheads. The 
cautery technique itself is quick and simple to perform 
and lesion counts and photography clearly confirmed its 
success. We therefore recommend cautery under 
EMLA? anaesthesia for the treatment of patients with 
large whiteheads. 
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Summary 


A new orally active antifungal agent, terbinafine, was used in the treatment of tinea pedis (‘dry type’ 


or moccasin type) and tinea manuum. Fifty-three adults over the age of 16 years with fungal 
infections of the feet and/or hands were treated with either oral terbinafine, 250 mg, or placebo, once 
daily for 2 weeks. The diagnosis of fungal infection was confirmed by examination of skin scrapings by 
microscopy and culture. Of these, 28 patients were evaluable for efficacy. At 8 weeks, 12 out of 14 
(86%) patients who received terbinafine were mycologically negative (microscopy and culture) 
compared to one out of 14 (7%) patients on placebo (P « 0-001, Fishers exact test, one-sided). At the 
end of the study 71% of patients in the terbinafine group were judged to have received effective 
therapy compared to 0% in the placebo group (P « 0-001). Terbinafine was well tolerated, and more 


side-effects were seen in the placebo group. 


The dermatophyte fungi that cause disease in man all 
invade the stratum corneum or keratinized tissues 
derived from the epidermis, such as hair or nails. The 
spectrum of clinical disease and the responses to treat- 
ment vary considerably with different species and sites of 
infection.! Generally most infections respond satisfactor- 
illy to topical antifungal agents, but the present treat- 
ment of more severe fungal infections of the hands and 
feet (i.e. ‘dry type’ or moccasin type) usually caused by 
Trichophyton rubrum, is very unsatisfactory. These infec- 
tions are resistant to therapy and do not respond as well 
to topical antifungal agents, or even treatment with the 
newer azole drugs. Typically, treatment with an oral 
antifungal (e.g. griseofulvin 1 g daily for 3-6 months) is 
required, and even then there is a poor response rate and 
a high relapse rate.? Unsatisfactory results have also 
been obtained with the oral imidazole ketoconazole.? 
The risk of hepatotoxicity associated with ketoconazole 
also limits {ts use in such infections. Itraconazole is an 
oral triazole which has been shown to be more active 
than griseofulvin or ketoconazole,? but treatment in 
moccasin type infections should continue for 30 days. 
The often poor therapeutic response to these antifungal 
drugs is probably due to their fungistatic action against 
the dermatophyte fungi which cause these infections. 
Terbinafine (Lamisil®) is a synthetic antimycotic 
agent from a new class of compounds, the allylamines. 
Studies in vitro have shown terbinafine to be fungicidal 
against dermatophytes and a number of other moulds 
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and yeasts.*? A clinical study in moccasin tinea pedis 
has shown that oral terbinafine was more effective than 
griseofulvin when used for 6 weeks. Because of its 
fungicidal activity it was thought that even shorter 
durations of therapy may be possible. 


Methods 


Fifty-three patients over the age of 16 years with 
clinically diagnosed fungal infections of the hands and/ 
or feet were entered into this double-blind, parallel group 
study comparing terbinafine 250 mg once daily for 2 
weeks with placebo. Ethical Committee approval was 
obtained for the trial and all participants gave their 
informed consent. The patients were all suffering from a 
fungal infection that had spread beyond the toe or finger 
clefts on to the sole and/or dorsum of the foot and palms 
ofthe hands. This diagnosis was confirmed by mycologi- 
cal culture of skin material. Patients whose cultures 
were subsequently negative were classified as delayed 
exclusions and were omitted from the efficacy analysis. 
All patients entered. were, however, included in the 
analysis of safety. Clinical assessments were made at 
baseline and at 2, 4, 6 and 8 weeks. Signs and symptoms 
including erythema, scaling, vesiculation, pustules, exu- 
dation, crusting and pruritus were rated on a scale of 
0-3 (absent-severe). The location and extent of the 
infection was also recorded diagrammatically. Mycolog!- 
cal assessments were made at baseline and at 2, 4, 6 and 
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8 weeks. Standard haematological and biochemical 
screens were performed weekly during the treatment 
phase. 


Results 


Of the 53 patients, 20 were classified as delayed 
-exclusions due to negative baseline microscopy and/or 
cultures. Three patients were lost to follow-up and two 
violated the protocol significantly (one patient used a 
corticosteroid preparation during the study period d 
one patient had tinea corporis). Twenty-eight patients 
could therefore be evaluated, for efficacy, 14 in the 
terbinafine group and 14 in the placebo group. The 
mycology results are shown in Table 1 and Figure 1 
At 2 weeks (end of treatment) there was no statistical 
difference between terbinafine and placebo-treated 
patients. However, at 8 weeks (6 weeks after completion 
of therapy) 12 out of 14 (86%) patients who received 
terbinafine were mycologically cured (negative micro- 
scopy and culture) compared to one out of 14 (7%) who 
received placebo, a statistically significant difference 
(P « 0-001, Fishers exact test, one-sided). 
The mean reduction in the symptoms and signs! of 
infection was significantly greater in the terbinafine 
group than in the placebo group, both at the end' of 
treatment (2 weeks) and at week 8 (Mann-Whitney 
U-test, P «0-05 and P « 0-001, respectively). The mean 
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Table 1. Number of patients with negative mycology (microscopy and 
culture) (percentage in parentheses) 











Terbinafine (X) Placebo (3) 
Week 2 3/3 (23) 1/14 (7) 
Week 4 9/14 (64) 1/14 (7) 
Week 6 10/14 (71) 2/14 (14) 
Week 8 12/14 (86) 1/14 (7) 





Number of patients with 
negative mycology 





Figure 1. Mycological assessment of patients. €, Lamisil; Bi, placebo. 
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Table 2. Summary of sums of clinical scores 











Terbmafine Placebo 
Baseline 6:7 5-6 
Week 2 31 3:9 
Week 4 2:8 4:0 
Week 6 2:3 4:3 
Week 8 16 4:2 


scores 


Reduction in mean symptom 
O — m Ud Om Oo N 





Week 


Figure 2. Clinical assessment of patients. €, Lamisil; il, placebo. 


reductions in symptom scores are shown in Table 2 and 
Figure 2. 

The proportion of patients judged to have received 
effective therapy was determined by combining the 
mycological and clinical results. At the follow-up assess- 
ment at week 8, 10 out of 14 (71%) patients in the 
terbinafine group compared to O out of 14 in the placebo 
group were classified as being effectively treated (Fishers 
exact test, one-sided, P« 0-001). The proportion of 
patients effectively treated is shown in Table 3. 

There were no clinically significant changes in the 
haematological, hepatic or renal blood tests. Emergent 
symptoms were recorded in eight patients receiving 
terbinafine compared to 14 receiving placebo. Five were 
thought to be probably or possibly related to treatment. 
Two were !n the terbinafine group (desquamation of 
skin, mild diarrhoea) and three were in the placebo 
group (back pain, diarrhoea, abdominal discomfort). 
One patient on placebo was withdrawn from the study 
due to moderate bilateral inflamed eyes that was 
thought to be unlikely to be related to treatment. 


Discussion 
Infections of the hands and feet with T. rubrum are the 
most difficult dermatophyte infections to clear. In this 


study 26 out of 28 (93%) of the cases were due to this 
organism, the remaining two being one patient with 


262  J.E.WHITE et al. 


Table 3. Proportion of patients effectively treated (percentage in 
parentheses) 





Terbinafine (%) Placebo (%) 
Week 2 1/13 (8) 0/14 (0) 
Week 4 6/14 (43) 0/14 (0) 
Week 6 6/14 (43) 0/14 (0) 
Week 8 10/14 (71) 0/14 (0) 


Epidermophyton floccosum in the terbinafine group who 
responded to treatment and one patient with T. menta- 
grophytes in the placebo group. Forty-three per cent of 
the patients had already failed to improve with previous 
therapy. Terbinafine achieved an 86% mycological cure 
following only a 2-week course of therapy and the drug 
was well tolerated. This high efficacy following a short 
duration of treatment is likely to be due to the fungicidal 
activity of the compound and its rapid delivery to the 
target tissues Involved in dermatophytosis. 
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Lichen planus pemphigoides: 
its relationship to bullous pemphigoid 


Summary 
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Clinical and immunopathological studies of three patients with lichen planus pemphigoides (LPP) 
were carried out to investigate the relationship between LPP and bullous pemphigoid (BP) and to 
determine whether the antigen in LPP is the classical BP antigen. LPP is usually considered to be the 
coexistence of lichen planus with BP. The bullae in LPP were subepidermal and indistinguishable 
from BP. Indirect immunofluorescence demonstrated antibody binding to the epidermal surface of 1 M 
NaCl-split skin and mucosae, as in BP. The tissue distribution of the LPP antigen mirrored the 
distribution of BP in stratified squamous epithelia but was absent from transitional epithelia (pig 
bladder). Immunoelectron microscopy, both direct (two cases) and indirect (one case), showed 
binding to the lamina lucida as with BP antigen. Western blotting of epidermal extracts using the 
patients’ sera showed that instead of reacting with the classical bullous pemphigoid antigen (220 kDa 
in our series), the antisera reacted with a unique band of 200 kDa in addition to the band of 180 kDa 
found as a minor antigen in bullous pemphigoid, but more commonly in pemphigoid gestationis. The 
relationship between these antigens awaits molecular characterization. These findings suggest that 
the target antigen in LPP may be unique. 


There has been controversy regarding the nature of 
lichen planus pemphigoides (LPP) ever since Kaposi first 
coined the term "lichen ruber pemphigoides' in 1892! to 
describe a case of typical lichen planus (LP) complicated 
by a widespread bullous eruption. Two types of bullous 
LP were recognized by Schreiner,” the first having small 
vesicles occurring only in pre-existing LP papules whilst 
the second type had bullae as a dominant feature arising 
on clinically normal as well as on lesional skin and more 
suggestive of bullous pemphigoid (BP). Recent studies 
support this distinction? and immunofluorescence tech- 
niques have led to a further delineation of the two 
groups. On direct immunofluorescence, linear deposition 
of C3 and IgG along the basement membrane zone (BMZ) 
has been described in LPP^'? and more than 50% of 
cases are reported to have circulating IgG anti-BMZ 
antibodies.!? These findings have led most authors to 
conclude that LPP is the coexistence of two separate 
diseases, LP and BP.*57' It has been proposed that 


Correspondence: Dr F.Wojnarowska, Department of Dermatology. The 
Slade Hospital, Oxford OX3 7]H, U.K. 

This work was presented in part at the annual meeting of the British 
Society for Investigative Dermatology. Manchester. U,K.. September 
1988. 


damage to the basal cells in LP unmasks hidden 
antigenic determinants, or creates new antigens, leading 
to autoantibody formation and the induction of BP.* 

The debate now centres on whether the bullous 
eruption of LPP is true BP or a BP-like disorder with 
autoantibodies directed against a BMZ antigen distinct 
from the BP antigen.’ In two cases of LPP immunoelec- 
tron microscopy has shown deposits in the lamina 
lucida, as in BP.??* The circulating antibody in one case 
of drug-induced LPP was found to immunoprecipitate 
the BP antigen’ while in another case of LPP it failed to 
do so.'® The latter study indicates that the target antigen 
in LPP may differ from the BP antigen. 

We have studied three patients with LPP using 
immunofluorescence, immunoelectron microscopy and 
immunoblotting techniques in order to define further the 
immunopathology of this disorder and the relationship 
of the target antigen to classical BP. 


Case reports 
Case 1 
A male Caucasian aged 74 years. had a 40-year history 
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of hypertrophic LP of the shins treated by repeated 
excision and grafting (three times in 1949 and once in 


1960). He presented with an enlarging, hyperkeratotic : 


fissured area at the lower end of a scar on the left shin in 
association with typical LP of the trunk, limbs, hands 
and feet. An initial biopsy of the shin lesion showed only 
hypertrophic LP with basal-cell liquefaction and a dense 
upper dermal infiltrate of lymphocytes. However, the 
epidermis was hyperplastic with an increased stratum 
granulosum and stratum corneum. A repeat biopsy 
showed a well-differentiated squamous cell carcinoma 
which was treated by wide excision and grafting. Five 
days post-operatively he developed a pruritic erythema- 
tous eruption on the hands and subsequently an urti- 
cated erythematous eruption appeared on the trunk and 
limbs, with tense bullae in these areas as well as on 
normal skin. 

A skin biopsy taken from an urticated erythematous 
lesion on the thigh showed a superficial dermal infiltrate 
of eosinophils and mononuclear inflammatory cells, 
with perivascular accentuation. There was oedema and 
degeneration beneath the basal layer but no fully formed 
bullae. These features were thought to be typical of 
bullous pemphigoid. Direct immunofluorescence of peri- 
lesional thigh skin showed linear deposits of IgG and C3 
at the BMZ. Indirect tmmunofluorescence showed a 
circulating IgG autoantibody binding to the epidermal 
BMZ at a titre of 1/160. 

The blisters cleared rapidly after oral prednisolone 
30 mg/day was started and the dose was reduced and 
azathioprine added for its steroid-sparing effect. He is 
now in remission and off all treatment. 


Case 2 


A male Caucasian aged 58 years, presented with a 6- 
month history of an itchy papular eruption beginning on 
the wrists and neck and gradually spreading to involve 
the trunk and limbs. He had a past history of an episode 
of pompholyx 10 years previously. He had had a 
laminectomy and suffered from cramps. His medication 
was diclofenac, dextropropoxyphene with paracetamol, 
and quinine. On examination he had generalized and 
clinically typical LP. There was no involvement of the 
mucous membranes. He was advised to stop his quinine 
and was treated with topical steroids. Despite disconti- 
nuing quinine there was no resolution of his lichen 
planus and 1 month later he was admitted with a new 
blistering eruption distributed mainly on the trunk. 
Some of the blisters occurred on lesions of typical LP and 
others on an erythematous urticated base. The clinical 


picture was not thought to be that of a lichenold drug 
eruption. 

Skin biopsies were taken from two areas. The first, 
taken from an area of clinical LP, showed the classical 
changes of this disease with colloid body formation, 
basal layer degeneration and an upper dermal lympho- 
cytic inflltrate. A biopsy from a blistered area showed 
marked oedema of the papillary dermis and an inflam- 
matory infiltrate in the upper dermis comprising lym- 
phocytes and eosinophils. Small subepidermal bullae 
were present. Direct immunofluorescence of uninvolved 
forearm skin and perilesional skin showed linear deposi- 
tion of C3 along the BMZ. Circulating autoantibodies 
were found to the BMZ at a titre of 1/80. 

He was treated with prednisolone and required 80 mg 
daily before his eruption came under control. The dose 
was subsequently reduced to 7:5 mg daily. Nine months 
after presentation, with no further exposure to quinine, 
he developed further itchy urticated weals on the back 
and thighs and the dose of prednisolone was increased to 
20 mg daily. After some response the dose has since been 
reduced to 15 mg daily. 


Case 3 


A 44-year-old West Indian man, presented with a 6- 
week history of itchy papules which appeared initially on 
the wrists and subsequently became generalized. Four 
weeks after the onset of the rash he developed blisters 
both in association with these lesions and on normal- 
appearing skin. On examination there was generalized 
LP with involvement of the palate appearing as a 
network of white streaks. Tense blisters were present, 
especially on the ankles and wrists and later on the 
palate. 

Askin biopsy taken from a blister arising on a lesion of 
LP on the forearm revealed subepidermal clefts immedi- 
ately adjacent to an area showing the typical changes of 
LP. A second biopsy of a blister showed a subepidermal 
bulla with a mild chronic inflammatory cell infiltrate 
composed predominantly of lymphocytes in the dermis. 
Direct immunofluorescence of perilesional skin from the 
forearm showed linear binding of IgG and C3 along the 
BMZ. Indirect tmmunofluorescence studies were initially 
positive but subsequently negative. 

He was treated with prednisolone 30 mg datly. Two 
weeks later he was admitted with colicky abdominal 
pain and on endoscopy was found to have a pyloric canal 
ulcer. He was treated with ranitidine 50 mg b.d. His skin 
rash cleared although he had marked post-inflamma- 
tory hyperpigmentation. Steroids were withdrawn com- 


pletely over a period of 5 months. He subsequentl 
developed hypertrophic LP on his shins which was 
treated with topical steroids. 


Methods 
Tissue specimens 


In addition to skin biopsies performed for diagnostic 
purposes, the following specimens were taken from 
three patients for direct immunofluorescence studies: 
4-mm punch biopsies of normal forearm skin, mucosa of 
the lower lip, a suction blister of the forearm and a biopsy 
of bulbar conjunctiva. These studies were performed 
with informed consent and ethical clearance. Con- 
junctival biopsies were performed, by a trained ophthal- 
mologist, as previous studies had shown that con- 
junctiva gave the highest sensitivity for direct 
immunofluorescence in studies of bullous pemphigoid.}” 

The following tissues were obtained for indirect 
immunofluorescence studies from patients with no 
evidence of skin disease or of malignancy: normal 
human ear skin, human forearm skin, oral mucosa, 
vaginal mucosa and conjunctiva. Two full-term placen- 
tae were obtained following vaginal delivery from 
patients who had had a normal pregnancy. Previous 
studies had shown that pig bladder distinguished 
between the target antigens of bullous pemphigoid and 
linear IgA disease,!? so in addition frozen samples of 
fresh adult pig bladder were used. 

All the tissues for immunofluorescence were mounted 
in Ames OCT compound (Ames Co), snap frozen in liquid 
nitrogen and stored at — 70°C. 


Skin and mucosal separation technique 


Normal human ear skin and vaginal mucosa were 
trimmed, washed tn PBS and cut into 1 mm pieces. The 
tissue was then incubated for periods of 24-72 h in 
freshly prepared 1 m NaCl solution at 4°C or 13°C with 
continuous agitation to separate the epidermis from the 
dermis. Once separation occurred, the tissue was then 
embedded in OCT compound, snap frozen in liquid 
nitrogen and stored at — 70?C.!? 


Sera 


Serum was obtained from all three patients with LPP 

well as from three patients with LP, six positive BP 
controls (one well-characterized serum, a gift from Dr 
John Stanley, NIH, Bethesda, U.S.A.) and from three 
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normal volunteers. All samples were stored at — 20°C. 
Because limited amounts of stored sera were available, 
patients were bled for detailed tmmunofluorescence and 
blotting studies at return visits, at which times Patients 1 
and 2 had no active blisters. All LPP sera were used for 
indirect immunofluorescence and immunoelectron 
microscopy and immunoblotting against both epidermal 
and dermal extracts. The control sera of bullous pemphi- 
goid, lichen planus and normal serum were also immu- 
noblotted. 


Immunofluorescence studies 


Direct immunofluorescence. A standard direct immuno- 
fluorescence (IF) technique was used to stain 6-um 
cryostat-cut sections of tissue. Slides were incubated 
with FITC-labelled anti-human IgG, IgA, IgM and C3 
(Dako F/P 2.3M),?° 


Indirect immunofluorescence. Sections were incubated 
with patients’ serum at the following dilutions: neat, 1/2 
and 1/5, prior to incubation with FITC-labelled anti- 
human IgG (Dako F/P 2.3M). The titres found by serial 
dilution were Patient 1, 1/160; Patient 2, 1/80; Patient 
3, negative. 


Immunoelectron microscopy 


Direct. A 4-mm punch biopsy from the clinically unin- 
volved skin of the forearm was cut in half. One half was 
processed for immunofluorescence while the other was 
used for immunoelectron microscopy. This tissue was 
sliced into thin pleces which were divided into two 
groups. The slices in the first group were incubated with 
horseradish peroxidase (HPO)-labelled rabbit anti- 
human IgG (Dako F/P ratio 2:3 M). The slices in the 
second group were incubated with unrelated HPO- 


' labelled immunoglobulin (negative control). Negative 


controls also included normal human skin incubated 
with HPO-labelled IgG. The slices were then processed 
for electron microscopy by a previously described meth-- 
od.?! Indirect immunoelectron microscopy was also 
performed by incubation of the autoantisera with nor- 
mal human trunk skin prior to processing. Control 
samples of normal forearm skin were used for direct 
immunoelectron microscopy and normal human serum 
for the indirect immunoelectron microscopy. 


Immunoblotting 


Tissue preparation. Extracts of human skin basement 
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membrane zones (BMZ) were prepared by incubating the 
skin in 1 M NaCl containing 50 um phenylmethylsul- 
phonylfluoride (PMSF) at 4°C for 72 h, then removing 
the epidermis. A basement membrane preparation was 
made from both the epidermal and dermal fragments by 
incubating them separately in 8 M urea containing 0:3 M 
2-mercaptoethanol and 50 um PMSF overnight. Dermal 
and epidermal extracts were then run separately on 
sodium dodecyl sulphate-polyacrylamide gel electro- 
phoresis (SDS-PAGE) prior to immunoblotting. 

Duplicate dermal preparations were prepared for 
collagenase digestion by dialysis against 10 mm Tris, 
pH 6:8. The dialysed BMZ extract was incubated with 
1 unit of purified bacterial collagenase in the presence of 
1 uM calcium chloride for 30 min and then run on SDS- 
PAGE with a control non-collagenase-treated dermal 
extract. 


Electrophoresis. Prior to SDS-PAGE, all dermal and 
epidermal] samples were incubated in SDS sample buffer 
containing 10 mM Tris pH 6-8, 100 mM dithiothreitol 
and 496 SDS at room temperature for 30 min. Proteins 
were subjected to SDS-PAGE according to Laemmli? 
using a 7:596 gel. The resolved proteins were transferred 


Table 1. Direct immunofluorescence. BMZ immunoreactants In pert- 
lesional and uninvolved tissue 








on to nitrocellulose?? and the resultant blots blocked 
overnight at 4°C in phosphate-buffered saline (PBS), 
pH 7:4 (0:15 m NaCl, 0:02 M NaPO4) containing 3% 
bovine serum albumin (BSA) and 0:0296 sodium azide. 


Antisera. Blotting patterns of the three LPP sera were 
compared to normal human sera, six BP sera, and to 
three LP sera on epidermal and dermal extracts and 
collagenase-digested dermal extracts. All sera were 
tested at dilutions of 1/5. 


Probing. The nitrocellulose strips were probed with the 
primary antibody at dilutions of 1/5. The blots were then 
incubated with the appropriate peroxidase conjugated 
second antibody, rabbit anti-human IgG (Dako-Patts, 
Glostrup, Denmark). Antibody binding was detected by 
reacting the blots with PBS containing 0:5 mg/ml 
diaminobenzidine and 0-02% hydrogen peroxide. 


HLA typing 
This was performed using standard methods. 


Results 
Direct immunofluorescence 


In all three cases there was a linear deposition of C3 
along the BMZ in the perilesional skin. IgG was also 








Suction s 

Penlesional Forearm Oral Conjunctival blister present in two of the three cases. Direct IF was positive in 

Patent skin skin mucosa mucose (forearm) one of three biopsies (IgG -- C3) of uninvolved forearm, 

two of three biopsies of oral mucosa (one C3, the other 

E eine). SESTIG: CE3 SES py IgG--C3), and one of three biopsies of conjunctival 

2 C3 = = _ mucosa (IgG-- C3) (Table 1). Only one suction blister 

3 C3+1gG —  C34+IgG — — was positive and showed epidermal binding of immunor- 

eactors. 
Table 2. Indirect ymmunofluorescence: results 
Human skin Oral mucosa Conyunctiva Vagna Pig's Placenta for IgG BMZ antibodies using different tissue 
bladder substrates 
Sera 1 (ear) 2 (forearm) 1l(lip 2 1 2 
Patient 1 - + -— - = = = Bey te 
Patient 2 - — - + — + = M LS 
Patient 3 + + + + + + - + + 
LP = = = = = z = I yo 
(three patients) 

BP1 + + + + + + + + + 
BP2 + + + + + + + + = 
NHS - - - -= - - - = = 


LP, lichen planus; BP, bullous pemphigoid; NHS, normal human serum. 
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Figure 1. Indirect immunotluorescence showing IgG antibodies binding to BMZ of: (a) Conjunctival mucosa, (b) oral mucosa 


Indirect immunofluorescence 


Two samples of human skin, oral mucosa and placenta 
each from different subjects were used as substrate 
(Table 2, Fig. 1). There was a lack of concordance for 
serum from one subject (Case 2) with regard to staining 
of oral mucosa, and from one subject (Case 1) for 
staining of skin. The IgG BMZ antigen was demonstrated 
in the skin, oral mucosa, conjunctival mucosa, vagina 
and placenta as was the BP antigen (Table 2). 

Indirect IF showed circulating IgG antibody bound to 
the epidermal side of 1 M NaCl split skin and the epithelial 
aspects of split vagina (Table 3, Fig. 2), as did control BP 
antisera. There was no difference between samples split 
for differing periods (24-72 h) and at different tempera- 
tures (4/13°C). 

None of the LPP patients' sera showed binding to pig 
bladder, which suggested that the antigen differed from 
BP. The control BP sera did bind to this tissue, confirm- 
ing the results of Pothupitiya et al. '* 


Immunoelectron microscopy 


Indirect immunoelectron microscopy revealed immune 


deposits in the lamina lucida in one out of three cases of 


lable 3. Indirect immunofluorescence comparing intact and 1 M NaCl 
split tissue 


See 


Vaginal Split vaginal 


Sera Skin Split skin mucosa mucosa 


Patient | 


Patient 2 Epidermal + Epithelial 
Patient 3 Epidermal t Epithelial 
LP (three patients) - 

BP (two patients) ] Epidermal i Epithelial 
NHS 





LP, lichen planus; BP, bullous pemphigoid: NHS. normal human 


serum, 


LPP at a titre of 1/10 (Fig. 3). Direct immunoelectron 
microscopy also showed immunoreactants in the lamina 
lucida in two of three perilesional skin biopsies. 


Immunoblotting 


Sera from two LPP patients detected antigens in the 
epidermal extract only of 200 and 180 kDa (Fig. 4, lane 
3). No binding was found in the dermal extract with or 
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Figure 2. Indirect immunofluorescence 
microscopy of 1 M NaCl split skin showing 





IgG binding to the epidermal component 


without collagenase treatment. Serum from the third dermal extract. Control normal human serum and 
LPP patient failed to react at all but this was also lichen planus serum (Fig. 4, lane 4) showed no reaction 
negative by indirect immunofluorescence. Of the six BP with either the dermal or epidermal extracts. 


control sera, five detected epidermal antigens of 220 kDa 
(Fig. 4, lanes 1 and 2) and one detected an epidermal BP BP LPP LP 


antigen of 180 kDa (Table 4) in the epidermal extract 
.. 220 
i, e 
| 189 
e 


only. No BP antisera reacted with the 200 kDa band in 
the epidermal extract. There was no reaction with the 
Figure 4. Immunoblotting: lanes | and 2 bullous pemphigoid sera, lane 





Figure 3. Indirect immunoelectron microscopy: immune deposits ) lichen planus pemphigoides serum. lane 4 control lichen planus 


(arrows) in the lamina lucida serum 


Table 4. Molecular weight (kDa) of antigens detected by immuno- 
blotting of epidermal extract 





LPP (Patient 1) — 200 180 
LPP (Patient 2) — 200 180 
LPP (Patient 3) — — — 


BP 220 (5) — 





HLA typing 


The results show no trend (Table 5). 


Discussion 


The purpose of this study was to investigate the 
relationship between lichen planus pemphigoides and 
bullous pemphigoid and to determine whether the 
antigen in LPP is the classical BP antigen. Studies of the 
pathogenesis of classical lichen planus have emphasized 
the role played by cell-mediated immune responses, 
deposition of immunoreactant being secondary to lym- 
phocyte-mediated epidermal cell damage. In BP 
there is evidence that autoantibody binding to the BMZ 
in involved in the pathogenesis of the disease both in vivo 
and in vitro.?^?? Thus the question arises as to whether 
the blistering found in LPP is due to binding of a specific 
antibody or to non-specific dermo-epidermal separation. 

Previous immunofluorescence studies of bullous LP 
specimens have shown mixed results, some showing 
linear deposition of IgG at the BMZ^*?? and others failing 
to confirm these findings. LPP is a rare disease, but we 
have had the opportunity to study three patients. Direct 
immunofluorescence showed linear deposition of C3 and 
in two cases IgG at the BMZ as in BP. Indirect 
immunofluorescence was positive on at least one sub- 


Table 5. HLA typing 








Patient A B C DR 

1 11 29 35 14 4 8 1 (4) 
2 3 28 8 14 8 (7) (NT} 

3 3 51 65 8 -— 1 — 

MT DQ BW 

1 53) mE (1) (3) — 6 

2 NT) (NT) — 6 

3 — — i — 4 (6) 





NT, not tested. 
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strate in all three cases. Multiple substrates were used as 
previous studies have demonstrated the expression of BP 
antigen in all stratified squamous epithelia including 
conjunctiva.'*3° [n our patients the distribution of the 
LPP antibody binding in stratified squamous epithelia by 
both direct and indirect immunofluorescence was identi- 
cal to that of the BP antigen. On skin separated by 
suction blisters and on 1 M sodium-chloride split skin 
and vagina, both BP and LPP antigens were found at the 
epithelial border. Indirect and direct immunoelectron 
microscopy, when positive, confirmed that binding 
occurred within the lamina lucida, as in classical BP. 
Previous immunoelectron microscopic studies have 
shown immunoreactants in the lamina lucida.?:'* These 
findings suggest that the LPP and BP antigens lie in the 
same position within the BMZ. 

However, important differences were found. Firstly, 
the LPP sera did not react with transitional epithelium 
(pig's bladder) which has been shown to react with BP 
sera.!* Secondly. protein blotting identified a distinct 
antigen. Classical BP antigen has been shown on 
immunoprecipitation and immunoblotting’! to be a 
230-kDa non-collagenous glycoprotein synthesized by 
epidermal keratinocytes, and this protein has now been 
partially cloned.?? It appears to be a major hemidesmo- 
some plaque protein??? and two further specific com- 
ponents of the hemidesmosome of 180 kDa and 125 kDa 
have now been characterized together with plako- 
globin.?^ Thus the reported heterogeneity of BP antigens 
as shown by immunoblotting is likely to reflect different 
molecular targets.'^?! It is very difficult to compare 
results from different laboratories without reference sera 
or monoclonal antibodies, but we were able to use a well- 
characterized BP antiserum as an internal control. 
Immunoblotting sera from five patients with BP showed 
that four bound to the classical 230-kDa antigen 
identified by the reference serum. The single exception 
bound to the 180 kDa minor BP antigen. Two of the 
three LPP patients were positive on immunoblotting and 
both bound to an antigen at 200 kDa, clearly differing 
from those identified by the BP sera. This contrasts with 
the findings in a single patient with drug-induced lichen 
planus pemphigoides whose serum immunoprecipitated 
the classical BP antigen.'? 

Our series is too small to draw definitive conclusions, 
particularly with respect to HLA typing which is 
recorded for comparison with other later series. How- 
ever, the suggestion that in LP, as in bullous lupus 
erythematosus (bullous LE), epidermal cell damage from 
liquefactive degeneration exposes basement membrane 
antigens to stimulate autoantibody production is appeal- 
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ing. The BMZ is very complex, bearing many macromo- 
lecules, and multiple proteins are potential autoantibody 
targets following basal cell damage. In bullous LE, type 
VII collagen appears to be the target antigen," whereas 
in a recent case of dermatomyositis pemphigoides 
(M.Glover, unpublished data) the antibodies bound to 
the classical BP antigen. It is of interest that sera from 
two of the patients bound to a unique determinant. 
Further molecular characterization is required to deter- 
mine whether the LPP sera bind to the fusion proteins 
from the BP cDNA clones but this will clarify the exact 
nosological status of LPP. 
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Summary 


A 67-year-old man with xeroderma pigmentosum (XP) originally presented with malignant 


melanoma at the age of 28 years. This recurred 22 years later and subsequently numerous primary 
and secondary melanomas developed on the skin, several of which underwent spontaneous 
regression. Despite a marked lymphopenta, the proportion of natural killer cells was elevated and It is 
proposed that this led to the regression of the melanomas. Skin-derived fibroblasts from the patient 
were more sensitive to UVC (Dip ~ 3 J/m~?) than those from normal individuals (Dio 15 J/m~?). The 
fibroblast culture was shown to be defective in excision repair with <10% of residual activity 
compared with controls. No assignment to a complementation group has yet been made. There was 
an elevated frequency of mutants resistant to 6-thioguanine in the circulating T lymphocytes. 


The sun-sensitive, cancer-prone autosomal recessive 
syndrome xeroderma pigmentosum (XP) has been the 
subject of many studies at the clinical, cellular and 
molecular levels. In a review of 830 cases Kraemer et al.! 
showed that patients had a dramatically increased 
incidence of both melanoma and non-melanoma skin 
cancer, and that sunlight was involved in the develop- 
ment of these tumours. At the cellular level XP can be 
divided into two groups, those defective in excision 
repair of UV-induced DNA damage and those competent 
for excision repair. The former group comprises seven 
complementation groups which have been assigned by 
cell-fusion studies. The second excision-proficient group 
(XP variants) comprises a single set and cells are 
defective in post-replication (daughter strand) repair. 
Survival studies with flbroblasts in culture reveal that 
the excision-defective cells are hypersensitive to the 
lethal action of UVC and those chemicals which produce 
bulky adducts in DNA.?? The XP variant cells are only 
marginally more sensitive than controls to UVC 
although this sensitivity can be enhanced by the inclu- 
sion of caffeine in the post-irradiation medium.* Both 
classes of XP cells have been shown to be hypermutable 
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by UVC to 6-thioguanine (6-TG) resistance.?5 In addi- 
tlon, the circulating T lymphocytes of XP patients show 
an elevated frequency of 6-TG resistance in comparison 
with normal control lymphocytes.? Hypermutability and 
hypersensitivity in this disease can thus be related to 
cancer through defects in DNA repair. The validity of this 
association has been questioned as a result of observa- 
tions made in Cockayne’s syndrome (CS) and in particu- 
lar trichothiodystrophy (TTD), in which hypermutabi- 
lity and defects in repair have also been recognized but 
no increased incidence of cancer has been recorded.? In 
an attempt to reconcile these observations Lehmann and 
Norris? proposed a two-gene hypothesis based on the 
observation that XP patients, unlike those with CS and 
TTD, appeared to be defective in natural killer (NK) cell 
function. 

We have studied the clinical manifestations, immu- 
nology and cellular responses in a XP patient who 
presented with a history of self-healing melanotic 
lesions. In our patient, despite a marked lymphopenia, 
NK cell activity and numbers were preserved. 


Methods 
Case report 
A 28-year-old man presented in 1950 with a lesion on 
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Figure 1. Patient's (a) chest and (b) back in 
November 1988 showing areas of 
hypopigmented skin corresponding to sites of 
melanomas which have resolved 
spontaneously. Numerous melanomas are 
present in addition to a fungating polypoid 
melanoma on the right upper arm. 


his forehead which had the clinical appearance of a 
pyogenic granuloma. This was removed and the his- 
tology was reported as an infected cellular naevus. He 
was first seen by a dermatologist in 1962 and was noted 
to have marked freckling, telangiectasia and atrophic 
patches of skin in the sun-exposed areas, suggesting a 
possible diagnosis of xeroderma pigmentosum. 

In 1972 he presented with a skin lesion on his neck 
which was diagnosed clinically as a sebaceous cyst. The 
histology was reported at the time as a metastasis of an 
anaplastic carcinoma but detailed investigation failed to 
identify a primary lesion. In 1976 he developed pig- 
mented lesions on the face, anterior chest and back. Two 


3 
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lesions were biopsied and were diagnosed histologically 
as malignant melanoma, one specimen showing fea- 
tures suggestive of a primary lesion. The patient refused 
treatment and for the next 12 years attended intermit- 
tently for excision of particularly large or troublesome 
pigmented lesions. During this time he remained healthy 
despite the numerous melanomas. Examination of the 
individual melanomas revealed a wide diversity. Their 
appearance ranged from typical dark and evenly pig- 
mented lesions of 2-3 cm diameter to non-pigmented 
cutaneous nodules and pedunculated, ulcerated pig- 
mented lesions. These were distributed over face, trunk. 
upper and lower limbs and many of them remitted 
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Figure 2. Primary malignant melanoma excised from the upper back in 
November 1988 (Haemotoxylin and eosin. x1 32). 


spontaneously. In 1985 he was clinically free from 


melanoma. Since then he has developed a number of 


further melanomas (Fig. 1), of which some showed the 
histological features of primary lesions (Fig. 2) whilst 
others had the histological appearance of secondary 
lesions. 

Apart from his many and varied melanotic skin 
lesions he also had numerous freckles, telangiectasia 
and atrophic areas with large hypopigmented patches 
corresponding to sites of melanoma which remitted 


spontaneously. The sun-exposed skin had features of 


severe actinic damage, despite the absence of an outdoor 
occupation and avoidance of excess sun exposure since 
childhood. There was no family history of xeroderma 
pigmentosum, dysplastic naevus syndrome or malig- 
nant melanoma. 

In 1988 he developed haemoptysis which settled 
without treatment. Investigations to determine the 
cause of this included chest X-ray, bronchoscopy, CT 
scan of thorax and sputum cytology. all of which were 


normal. He remains in good health but with numerous 
cutaneous deposits of malignant melanoma. 


Histology 


A review of the histology of the original biopsy from 
1950 showed it to be a secondary deposit of malignant 
melanoma and the 1972 biopsy from the neck showed a 
similar appearance. There were five melanomas excised 
in 1982 of which two were primary lesions and three 
were secondary lesions. A biopsy from 1984 showed a 
secondary lesion and three biopsies from 1988 all 
showed primary melanomas. Typical lesions consisted of 
clumps and ribbons of spindle-shaped or polygonal 
malignant cells with a variable amount of melanin 
pigment in the cell cytoplasm as confirmed by special 
stains. Considerable nuclear atypia and frequent mitoses 
were present in some of the specimens. Primary lesions 
showed melanoma cells in continuity with the basal 
layer of the epidermis (Fig. 2). Secondary cutaneous 
lesions showed an overlying epidermis with a normal 
basal layer separated from the melanoma by a thin layer 
of normal dermis. 


Assessment of immune function 


Lymphocyte subset analysis by flow cytometric determi- 
nation of cell surface markers (FACScan and Simulset 
Reagents, Becton Dickinson) showed a very abnormal 
profile of leucocytes (Table 1). The percentages of CD 3° 
cells and CD8* cells were well below the normal range 
while that of CD4* cells was normal. However, the 
absolute numbers of all these cells were low as a result of 
a marked lymphopenia. Further investigation to assess 
T-cell function was refused by the patient. The propor- 
tion of circulating NK cells as defined by the Leu IIC 
(CD16) and Leu 19 markers was markedly elevated at 
47%, (normal range 6-2 3*4) resulting in normal abso- 
lute numbers of cells in spite of the severe lymphopenia. 
Direct NK cytotoxicity measured against the human 
erythromyeloid leukaemia cell line K562 by means of a 
4-h *'Cr-release assay!" was normal (specific cytotoxi- 
city 45% with an effector-cell:target-cell ratio of 50:1) 
compared with cytotoxicity in normal controls (46 + 18 
«SD» ). 


Cellular studies 


Fibroblast survival. The responses to the lethal effects of 
UVC, using standard procedures’! of fibroblast cultures 
from the patient (which we have designated XP6BR ). 
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Figure 3. Cell survival in fibroblasts from normal and UV-sensitive 
individuals. Colony forming ability of cells following irradiation With 
different fluences of UVC. GM730 (-0-) and 1BR3 (-O-) are normal 
cell strains, CS4BR (-W-) is Cockayne's syndrome; XP1BR (-4-) and 
XP3BR (—-A-) are xeroderma pigmentosum and XP6BR (—@-) is the 
patient. 


Table 1. Flow cytometric analysis of 
x lymphocyte subsets | Pahent Normal ranges 
Abs.No( x 105/ml) 
Cell marker 96 Abs.No.( x 10°/ml) 95 (+1SD, n 22) 
CD3 lymph (total T) 36 0-29 59-79 1-01-2.39 
CD4 lymphocytes (T helper) 35 0-28 33-48 0-58-1:44 
CD8lymphocytes(T suppressor) 17 0-14 28-38 0-50-1 12 
T-helper/sup| r ratio 2:06 0 93-1:58 
Activated T cells 3 0-02 1-6 0-0:17 
B cells (DR + ve, non-T cells) 9 0:07 8-15 0:17-0:37 
NK cells 47 0 38 6-23 0-14-0 52 
MHC unrestricted CTL 001 0-4 0-0:12 
Total number | | phocytes per ml: 0-8 million. 
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Figure 4. Unscheduled DNA synthesis in fibroblasts from a normal 
individual (1BR3, —O-) and the patient (XP6BR, -&-) 


two controls and representative XP and CS cell strains 
which were included for scaling purposes are shown in 
Figure 3. XP6BR cells were unambiguously more sensi- 
tive than controls, although not as sensitive as the other 
XP cultures. 


Unscheduled DNA synthesis. The results of a single set of 
observations with fibroblast cultures using standard 
procedures? are shown in Figure 4 and reveal the 
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Mutant frequency 
Expenment per clonable 
Donor Age Status Smoking number CE%t cell x 1075 
XP6BR 67 XP No la* 38 29:6 
1b 29 49:3 
2 53 29-1 
64 51 Normal Yes la 54 15-1 
female 1b 54 13:3 
42 55 Normal No 2 41 10-0 
male 
2 49 Normal Yes 2 56 18-8 
female 
34 26 Normal Yes 2 44 142 
male 


* Experiment 1 was split between two different serum batches, indicated by a and b 

t CE%, per cent cloning efficiency of the T lymphocytes m the plates without selective agent. 
The mean (unwelghted) mutant frequency for XP6BR —35-01 x 1075. When compared to all 
normal non-smokers in the 40-70 age group, this represents a 5:43 fold increase (t= 5:21, 80d.f., 
p «0-001). Our current results for this age group show that smokers have a 2:09 fold increase 


Table 2. Mutant frequency to 6-thioguanine 
resistance in circulating T lymphocytes in 
XP6BR and normal donors from two 
experiments 


over non-smokers (t— 5:12, p «0:001). 


extensive defect in excision repair (« 1096 of residual 
activity) in XP6BR. 


Mutation to 6-thioguanine resistance. Our methodology 
for measuring the frequency of 6-TG-resistant T lympho- 
cytes in circulating blood was described in detail else- 
where.!? Briefly, cells in suspension after the overnight 
culture period were counted and cloned in 96-well 
microtitre? trays in the presence 6-TG at 2 x 10* cells per 
well to determine the mutant fraction, and at three cells 
per well in non-selective medium to determine the 
plating efficiency of the T cells. The mutant frequency to 
6-TG resistance from two independent blood samples for 
XP6BR is shown in Table 2. In the first, the available 
control sample was from a smoker; in the second, two 
smokers and one non-smoker were used. A comparison 
with both smoking and non-smoking controls is impor- 
tant because we have demonstrated a significant effect of 
smoking habit on 6-TG-resistant mutant frequency.?? 
Our patient who is a non-smoker had an elevated 
mutant frequency. 


Discussion 

Our cellular studies confirmed the clinical diagnosis of 
XP by showing hypersensitivity to the lethal action of 
UVC on fibroblasts.?? There was also an unambiguous 
defect in excision repair! although an assignment to a 
complementation group has not yet been made. The 


mutant frequency in the circulating T lymphocytes of 
XP6BR was elevated in common with all other XP 
patients investigated by us to date? and this might be 
regarded as a potential diagnostic characteristic at the 
cellular level. The origin of such mutants is open to 
speculation. Fibroblasts and lymphoblastoids'? from XP 
patients are hypermutable and thus the elevated mutant 
frequency in blood-derived cells might be due to expo- 
sure of lymphocytes to UV as they pass through the skin 
of the subject. 

The clinical status of our patient is of considerable 
interest because of the self-healing and recurrent nature 
of his melanomas. Using established histological!$? and 
clinical? criteria the prognosis for this patient appeared 
to be very poor, yet he has remained well for nearly 40 
years with cutaneous metastatic melanoma. A similiar 
case has been reported of a patient with xeroderma 
pigmentosum who developed multiple melanomas with 
cerebral metastases which resolved spontaneously, the 
patient remaining in good health 25 years later.!? Our 
patient developed a secondary deposit of malignant 
melanoma 22 years after excision of the original lesion, 
having been apparently disease-free in the interim 
period. Late recurrence of cutaneous malignant mela- 
noma has been regarded as local, regional or distant 
metastases occurring 10 or more disease-free years after 
initial diagnoses.?? Fifty-seven cases of this rare and 
poorly understood phenomenon have been described 
previously.?^! 
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Spontaneous regression of malignant melanoma is 
well recognized and is defined as the partial or complete 
disappearance of melanoma in the absence of any 
treatment or in the presence of therapy considered 
inadequate to significantly alter the natural course of the 
malignancy.?? Spontaneous regression of metastic mela- 
noma is less common than that of primary melanoma 
and has a prevalence of approximately 0:2595.?? Of 30 
reported cases of spontaneous regression of malignant 
melanoma,?^?* nine followed incomplete surgical exci- 
sion or biopsy and in eight no factors contributing to 
regression were evident. Associated factors identified in 
the remaining 13 cases were potential immune stimula- 
tion (five cases), infection (two cases), altered endocrine 
status (four cases) and inadequate radiotherapy (two 
cases). One patient survived for 20 years, one for 12 
years, two for 11 years and the remainder for 10 years or 
less. Features known to be associated with spontaneous 
regression were exhibited by many of the melanomas in 
our patient including lesions with a Clark level of H or 
less, a diameter greater than 10 mm, areas of whiteness, 
an association with solar elastasis, and an anatomical 
location other than the head or neck.?? 

The mechanism underlying spontaneous regression of 
malignant melanoma is unclear. but may be due to 
destruction of tumour cells by immune effector mechan- 
isms. Immune surveillance processes comprise adaptive 
T-cell mediated responses directed against tumour- 
associated antigens and cytotoxicity by NK cells which 
do not require sensitization and may be important as 
protection against weakly immunogenic tumour cells 
such as in melanoma.?*7? Defects in both adaptive cell- 
mediated immunity and NK-cell activity have been 
described previously in xeroderma pigmentosum.^5-?? 
Bridges first proposed than an immune defect may be 
crucial to development of malignancies in xeroderma 
pigmentosum?! and Lehmann and Norris have subse- 
quently suggested that this might be inherited indepen- 
dently of the DNA repair abnormality." An inherited 
defect in NK activity has also been described in familial 
melanoma.”° 

In this patient there was a marked reduction in the 
total T-cell population, but the number of cells positive 
for the NK markers did not fall, and thus the proportion 
of cells with NK function was increased. In spite of a 
severe lymphopenia, the patient had both normal NK 
cell absolute numbers and activity. These results suggest 
that NK cells form an expanded population in our patient 
and suggest a potential role for NK cells in the immune 
surveillance of melanoma. 
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Case Reports 


Rothmund-Thomson syndrome 


R.H.HOUWING, R.F.DOSTERKAMP,* 
M.BERGHUIS,7 F.A.BEEMERT AND 

W.A.VAN VLOTEN 

Department of Dermatology, University Hospital Utrecht; * Hospital 
Center, Apeldoorn: t Children's Hospital, Utrecht 


History. A 12-year-old girl had skin lesions on the 
cheeks, arms, hands, buttocks and feet, since early life. 
The affected sites showed erythema, telangiectasia and 
subcutaneous atrophy. She had dystrophic nails, normal 
scalp hair and sparse eyebrows. 

She was of normal intelligence and health. She had 
recurrent infections and chilblains of hands and feet 
during the winter. Family history was negative for skin 
diseases. 


Examination. Her height was normal for her age. She had 
a high-pitched voice and there was frontal bossing with 
a saddle deformity of her nose, and she had defective 
dentition (Fig. 1). Ophthalmological examination 
showed no abnormalities. 


Laboratory tests. Extensive investigation for humoral or 
cellular defects did not reveal any abnormality. Radiolo- 
gical examination showed sclerosis of the epiphyseal 
lines. 


Histology. The epidermis was normal. but there were 
strikingly dilated blood vessels in the papillary dermis. 


Discussion. The Rothmund- Thomson syndrome is a rare 
syndrome inherited as an autosomal recessive and with 





Figure 1. Rothmund- Thomson syndrome. 


developmental defects.'* In several cases the syndrome 
is associated with ectodermal dysplasia. Characteristic 
clinical features are early onset of poikiloderma, sparse- 
ness of the eyebrows, familial juvenile cataracts, small 
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hands and bone defects, sensitivity to sunlight, hypogo- 
nadism, dystrophic nails, defective dentition, hyperkera- 
tosis, and mental retardation." 
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Type I allergy to latex 
F.DE MAAT-BLEEKER AND C.J. W. VAN GINKEL 


Department of Dermatology, Section of Clinical Allergy, University 
Hospital Utrecht 


History. A woman aged 28 years developed urticarial 
swellings 1 year ago after using ordinary rubber gloves 
at home and swelling of her lips while blowing up rubber 
balloons. Generalized urticaria developed on using con- 
doms. She had had atopic eczema for many years. 


Laboratory and other tests. The patient was an atopic as 
judged by positive skin tests to common inhalant 
allergens. Scratch epicutaneous tests with pieces of wet 
rubber and skin prick tests with natural latex were 
strongly positive after 20 minutes. Epicutaneous testing 
(delayed-type reaction) with rubber chemicals was 
negative. 

A high (4+) level of specific IgE antibodies for latex 
was found on the RAST test (Central Laboratory Red 
Cross Blood Transfusion Service. Amsterdam). 


Discussion. Since Nutter! first reported IgE-mediated 
contact urticaria to rubber there have been several other 
reports showing that rhinitis, asthma and even anaphy- 
laxis can also occur in association with exposure to 
rubber.? The allergen is probably a water-soluble protein 
of natural latex. The frequent use of rubber condoms in 
relation to preventive measures against AIDS may lead 


to an increased prevalence of sensitization to latex. If 


patients allergic to latex require medical or dental 
treatment or surgery, the dentist, or surgeon should use 
plastic gloves or gloves of Elastyren (styrene-butadiene 
polymer), to prevent anaphylactic reactions. Predispos- 
ing factors are atopic constitution and hand dermatitis. * 
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Incontinentia pigmenti (Bloch-Sulzberger) 


R.J.DAMSTRA, J.A.VAN DUREN AND 
C.W.J. VAN GINKEL 


Department of Dermatology. University Hospital Utrecht and * St 
Nicolaas Ziekenhuis, Waalwijk 


History. A 9-month-old female patient presented with 
lesions on the legs that had started at the age of 4 months 
with pruritus and vesicles and which were linearly 
distributed. There was no consanguinity of the parents 
and no congenital defects in their families. The mother 
had not had an abortion and the development of the 
child was normal. 





Figure 1. Incontinentia pigmenti. 


Examination. There were linear, grey/brown areas of 


hyperpigmentation on both legs (Fig. 1). Some portions 
were elevated. Similar lesions were present on the right 
arm. the axilla and in the groin. There were no 
neurological, eye or developmental defects. 


Laboratory tests. There was no eosinophilia in the blood 
at the age of 1 year. 


Histology. A skin biopsy showed hyperkeratosis, papillo- 
matosis and there was acanthosis of the epidermis. There 
was intraepidermal keratinization with some dyskerato- 
tic cells. In the dermis there was a cellular infiltrate with 
some eosinophils and incontinence of pigment with 
some melanophages. 


Discussion. This is a rare neurocutaneous genodermato- 
sis described for the first time in 1926 by Bloch and in 
1928 by Sulzberger.' 

There is X-linked inheritance, without racial prefer- 
ence and the disease has a lethal course in boys with 
spontaneous abortion.” Cutaneous signs (and hairs and 
nails) as well as neurological defects (spastic paralysis, 
microcephaly, mental subnormality), developmental 
defects (dental abnormalities, dwarfism) and eye defects 
(optical atrophy, nystagmus) are reported in many 
cases.’ The skin lesions run through three phases: 
vesicular, verrucous and a final phase where there are 
linear and whorled areas of hyperpigmentation that can 
later resolve. 
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Relapsing polychondritis 


J.J.RIJZEWIJK, R.F.E.DE WIT AND 
W.A.VAN VLOTEN 


Department of Dermatology, University Hospital Utrecht 


History. A 62-year-old man suffered for 5 years with a 
painful lesion on the left auricle. Extensive purulent 
exudation was present, but repeated bacterial cultures 
did not reveal any pathological micro-organisms. There 
was no improvement with oral tetracyclines. 


N 
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Figure 1. Relapsing polychondritis. Characteristically the earlobe is not 
involved. 


Examination. There was erythema and induration of a 
large part of the left auricle with deformity of the superior 
part. A fistula was present with a seropurulent exudate. 
The earlobe was unaffected (Fig. 1). 


Laboratory tests. There was a moderately increased 
number of leucocytes: 10:0-17-7 x 10^/ml. The ESR 
was 12-24 mm/h. 


Histology. A skin biopsy showed a leucocytoclastic 
vasculitis with nuclear dust and a mixed infiltrate with 
eosinophils. No cartilage was present. 


Treatment. The patient was treated with prednisone 30 
mg daily resulting in a full remission in weeks. A relapse 
occurred after slowly reducing the dose to 7:5 mg daily 
but on doubling the dose of prednisone the patient 
improved. 


Discussion. The diagnosis was based on the clinical 
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features and was supported by the histological and 
laboratory findings.' The condition should, however, be 
differentiated from erysipelas. 
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Unexplained myalgia in a patient with linear 
IgA disease 


P.M.OSSENKOPPELE, W.A.VAN VLOTEN AND 


H.BAART DE LA FAILLE 
Department of Dermatology, University Hospital Utrecht 


History. A 24-year-old woman developed at the age of 17 
an itchy blistering dermatoses on the trunk and extremi- 
ties. She had a myalgia of the proximal parts of the limbs 
and felt tired. She was diagnosed as having linear IgA 
dermatoses and was treated with dapsone, but this was 
stopped because of haemolysis. An exacerbation of her 
skin condition then occurred with enormous blisters, 
itching, myalgia and general malaise. 


Examination. There were erythematous, vesicular /bul- 
lous and erosive lesions on the trunk and extremities, 
especially the palms of the hands, and soles of the feet, 
varying from several mm to several cm. The individual 
lesions had annular and polycyclic forms (Fig. 1). 


Laboratory tests. Radiodiagnostic examination of the 
intestinal tract showed a normal pattern of the jejunum 
and there was no villous atrophy on the jejunal biopsy. 

There was a slightly elevated serum IgA. 

Skin-muscle-fascia biopsy (histology. histochemistry 
and direct immunofluorescence) of the dermis showed a 
perivascular mononuclear infiltrate. On electromyogra- 
phy, there were abnormalities as seen in myositis. 


Histology. The skin biopsy showed a subepidermal bulla 
with an infiltrate of neutrophils and eosinophils. At the 
tops of the dermal papillae there were neutrophilic 
microabscesses. In the upper part of the dermis there was 
a perivascular lympho-monocyte infiltrate and to a 
lesser extent there were neutrophils and eosinophils. 

Direct immunofluorescence of lesional and normal 
skin showed a band-like deposition of IgA along the 
basement membrane zone in a linear and partly granu- 
lar pattern. 





Figure 1. Annular bullous lesion in linear IgA disease. 


Treatment. Dapsone in a dosage of 100 mg daily 
controlled the disease, but caused haemolysis and was 
then stopped. The condition was then controlled with 
sulphamethoxypyridazine 500 mg daily. 


Discussion. We cannot explain the myalgia in our patient 
with linear IgA disease. It is still uncertain as to whether 
this disease is part of the spectrum of disorders that 
include dermatitis herpetiformis or parapemphigus.'? 

Often there is deposition of IgA, IgM and IgG in the 
skin in Sjógren's disease and in dermatomyositis, how- 
ever in our case the ANF was negative and is usually 
positive in these diseases. Also in our patient the 
sedimentation rate was normal and this makes the 
diagnosis of polymyalgia rheumatica unlikely. The 
myalgia in our patient responded well to therapy with 
sulphamethoxypyridazine. 
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Treatment of pyoderma gangrenosum with 
cyclosporin 


J.C.BIILMER-IEST,:S.].M.FOMPELMAN-SCHIERE* 
AND C.J. W.VAN GE-KEL 


Department of Dermatology. t “versity Hospital Utrecht and * Hospital 
Laren l 






History. Following trauma a 69-year-old man developed 
a painless ulcer on the right lower leg which failed to 
heal. After some time identical lesions spontaneously 
developed on the right calf and on the flexor side of the 
left upper leg. He was known to have a seronegative 
rheumatoid arthritis and Hashimoto's hypothyroidism. 
There were no signs of bowel disease. 


Examination. In the pretibial region and on the calf of the 
right lower leg, and on the flexor side of the left upper leg, 
there were three ulcers with a diameter of 10-20 cm, red 
purple in colour and with pus covering their centres and 
with ragged and undermined violaceous borders. 


Laboratory tests. Autoantibodies against thyroid tissue 
could be detected. Cultures from swabs of the ulcer were 
negative for mycobacterial and fungal organisms. 


Histology. In the deep dermis there was ulceration with 
an acute inflammatory infiltrate. At the margins of the 
ulcer a more chronic inflammatory infiltration was 
present. 


Treatment. The patient was treated with cyclosporin A 5 
mg/kg/day with checks of the blood pressure, renal 
function and the blood level of cyclosporin. An improve- 
ment was seen after 1 week of cyclosporin A treatment. 
After 3 months the ulcers healed and after 6 months' 
therapy the dose of cyclosporin A was slowly reduced. 
However, recurrence of the lesions made us resume 
therapy. 


Discussion. Seventy to eighty per cent of the patients with 
pyoderma gangrenosum have an associated systemic 
disease.! Our patient suffered from seronegative rheu- 
matoid arthritis and Hashimoto's disease. 

A wide variety of therapeutic modalities have been 
used for the condition and current oral therapies include 
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prednisone, sulphonamides, clofazimine, minocycline 
and immunomodulators such as azathioprine and cyclo- 
phosphamide. Recent reports of the use of cyclosporin A 
in the treatment of pyoderma gangrenosum are encour- 
aging, but the mode of action is as yet unclear. 
probably there is a suppression of lymphokine produc- 
tion by activated T cells. 
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Generalized essential telangiectasia 
P.M.OSSENKOPPELE AND W.A.VAN VLOTEN 


Department of Dermatology, University Hospital Utrecht 


History. A 50-year-old woman developed 2 years ago 
purple red pin-sized lesions grouped on the lower legs. 
There was then rapid progression of the lesions over the 
rest of the body. 

She only had a cosmetic problem and no symptoms 
suggestive of systemic disease. 


Examination. On the trunk and limbs and especially on 
the lower legs there were extensive sheets of small 
telangiectatic vessels apart from the palms. soles, the 
face and under the bra. 


Laboratory tests. The liver and kidney function tests were 
all normal and 5 hydroxy indole acetic acid was not 
detected in the urine. The ANF was negative. 


Histology. There were telangiectatic vessels in the upper 
dermis. 


Treatment. None. 


Discussion. The cause of generalized essential telangiec- 
tasia is still unknown. The usual age of onset is in middle 
life and almost exclusively in women. The primary 
lesions are pin-sized red purple vascular macules appear- 
ing in groups and can involve any area of the body and 
especially the lower limbs.! 

The lesions do not usually bleed. A striking feature in 
our patient was the absence of lesions in the submamm- 
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ary area. Hypostasis seems to play an important part in 
causing the telangiectasia and external compression 
with bandages may diminish the progression of the 


disease. 
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Carbon dioxide laser treatment of multiple 
tricho-epitheliomas 


A.L.GERRETSEN AND J. TOONSTRA 


Department of Dermatology, University Hospital Utrecht 


History. A 35-year-old woman had multiple flesh- 
coloured papules, located in the nasolabial folds and on 
the upper lip from the age of 13. Since that time the 
lesions have gradually enlarged. and new ones have 
appeared on the scalp, forehead, chin and upper part of 
the trunk 





Figure 1. Multiple tricho-epitheliomas before treatment. 





) 


Figure 2. Multiple tricho-epitheliomas after treatment wit arbon 


dioxide laser 


Her mother, a brother and a sister are known to have 
similar skin tumours. 


Examination. On the scalp. on the face, especially on the 
forehead, in the nasolabial folds and on the upper part ol 
the trunk, multiple pink coloured firm papules and 
nodules were found ranging from 1 to 10 mm in 
diameter. 


Histology. Underneath a normal epidermis there was a 
well circumscribed tumour composed of several small 
keratinous cysts surrounded by interconnecting sheets 
and strands of basaloid epithelial cells with peripheral 
palisading. The tumour cells were embedded in a 
collagen stroma, with a sparse lymphohistiocytic cellu- 
lar infiltrate. 


Treatment. The patient (Fig. 1) was treated with a carbon 
dioxide laser and prior to therapy local anaesthesia of 2% 


xvlocaine was used. The lesions were treated in five 


separate sessions applying 4-5 W (3-40 W/cm?) each 
time. No specific post-operative treatment was given. 
The cosmetic result was very satisfactory with only 
minimal scarring (Fig. 2). 


Discussion. The condition of multiple tricho-epithelioma 
is rare and is inherited as an autosomal dominant.' The 
facial lesions cause considerable cosmetic disability. 
Different kinds of therapy have been described for the 
treatment of tricho-epitheliomas, including surgical 
excision, cryotherapy, dermabrasion, electro-cautery 
curettage, topical 5-fluorouracil, vitamin A and X-ray 
therapy. The results have been inconsistent and recur- 
rence of the lesions has been frequently reported. 
Patients with multiple tricho-epitheliomas have been 
successfully treated with the carbon dioxide laser^? and 
this is what happened with our patient. At the present 
time, 9 months after treatment there has been no 
recurrence of the treated lesions. 


References 


| Gray HR, Helwig EB. Epithelioma adenoides cysticum and solitary 
tricho-epithelioma. Arch Dermatol 1963; 87: 102-14 

Wheeland RG, Bailin PL. Kronberg E. Carbon dioxide (CO») laser 
vaporization for the treatment of multiple tricho-epithelioma. | 
Dermatol Surg Oncol 1984; 10: 470-5. 

Sawchuk WS, Heald PW. CO; laser treatment of trichoepithelioma 
with focused and defocused beam. J Dermatol Surg Oncol 1984: 10: 
905-7. 


w 


Infantile acne 


V.SIGURDSSON, R.F.E.DE WIT AND 

A.C.DE GROOT* 

Department of Dermatology, University Hospital Utrecht and * Carolus 
Hospital Den Bosch 


History. A 10-month-old boy had severe infantile acne 
with many papules, pustules and comedones from the 
age of 3 weeks. He was otherwise healthy. There was no 
improvement with local and systemic treatment with 
erythromycin. 


Examination. A healthy boy without evidence of an 
endocrinopathy with papules, pustules and comedones 
on the forehead. cheeks and chin (Fig. 1). The rest of the 
skin was normal. 


Treatment. Local therapy with 5% salicylic acid, 3% 
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Figure 1. Infantile acne. 


resorcinol in a cream during the day and 0:05% vitamin 
A acid cream at night produced a marked improvement 
within several weeks. 


Discussion. Infantile acne is a relatively rare disease, seen 
more often in boys than in girls. The lesions are usually 
located on the face, but sometimes occur on the back and 
chest. The pathogenesis of infantile acne is not fully 
understood. Most cases require no treatment. but if the 
condition is severe then therapy with keratolytics is 
advised.' Patients with infantile acne may later develop 
severe acne as a teenager.* 
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Merkel cell tumour 


H.C.J.LIBERTON, J. TOONSTRA AND 

J. W.DEN HENGST* 

Department of Dermatology. University Hospital Utrecht and * Hofpoort 
Ziekenhuis Woerden 


History. A woman aged 79 years developed in May 1990 
a nodule on the forehead. Histological examination was 
suggestive for a basal cell carcinoma. A few months later 
she was seen again, this time with two nodules in the 
same area and the tumours were removed by plastic 
surgery. In August two firm nodules appeared. one 
adjacent to the left evebrow and the other on the nose. 


Histology. In the deep dermis there was a solitary tumour 
that consisted of closely spaced cells with round vesicu- 
lar nuclei and scanty ill-defined, granular cytoplasm 
(Fig. 1). Mitotic figures were present. Immunoperoxidase 
studies were positive for neuron-specific enolase and the 
diagnosis was that of a local recurrence of a Merkel cell 
tumour. 


Treatment. The lesions were treated with radiotherapy 
and during the 6 months of follow-up there have been no 
further recurrences. 


Discussion. A Merkel cell tumour is a rare and aggressive 
form of skin cancer.’ It is thought to arise from the cells 
ofthe APUD system (amine precursor uptake decarboxy- 
lation). The lesions appear as raised blue nodules which 


may arise on any body site. It is mostly seen on the face of 


elderly people. The differential diagnosis includes: lym- 
phoma, squamous cell carcinoma, malignant melanoma 
and metastases of an oat-cell carcinoma of the bronchus. 
The natural history of this tumour is characterized by 
local recurrence in 30%, of cases, regional lymph node 
metastases in 65%, and distant metastases in 409. ' This 
case illustrates the need to perform a wide excision with 
a margin of 3-5 cm. In the case of a large primary lesion 





Figure 1. Merkel cell tumour. Closely spaced cells with round vesicular 
nuclei and scanty cytoplasm ( x 100). 


or metastasis, radiotherapy or chemotherapy should be 
considered. !2 
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Botany and dermatology 
C.J.W.VAN GINKEL AND R.A.BATENBURG 


Department of Dermatology. University Hospital Utrecht 


Contact with plants and flowers may cause a variety of 
dermatoses: allergic contact dermatitis, toxic reactions 
and phytophotodermatitis. Recently we performed a 
retrospective analysis regarding patch testing with fresh 
cut flowers in patients with hand eczema. Alstroemeria 
(Peruvian Lily) and Chrysanthemum most frequently 
caused a delayed-type hypersensitivity-—6/16 (~ 38%) 
and 5/11 (z4696). respectively, and most of these 
patients had a professional contact with flowers: floral 
shop worker or horticulturist.!? It did not matter which 
part of the cut flower was used for patch testing. The 
flower, leaf or stem all gave the same results. No 
correlation was found with positive patch tests with 
components of the European standard tray like fra- 
grance mix, colophony or balsam of Peru. In some 
patients the forearms and face were affected as well as 
the hands. In the kitchen some vegetables (onion, garlic, 
chicory and celery), citrus fruits and spices (nutmeg, 
cloves, vanilla and laurel) are all notorious allergens. 

Plants can also have a direct noxious effect on the 
skin: urticaria by nettles (Urtica), dermatitis by proteoly- 
tic enzymes from pineapple, by calcium oxalate crystals 
from narcissus/hyacinth bulbs or by phorbol esters 
from Euphorbiaceae.* Among the indigenous plants in 
The Netherlands, giant hogweed (Heracleum sphondy- 
lium) produces the most cases of phytophotodermatitis. 
In the vegetable garden parsley and parsnip are inciden- 
tal causes of this photodermatosis. Nowadays the psora- 
len-rich cut flower Ammi majus, imported from Africa, is 
fashionable, but up to now no cases of phytophotoder- 
matitis have been reported. 
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Bath-PUVA for the treatment of psoriasis 


D.DE HOOP, P.VAN ANDEL, W.J.A.DE KORT, 
J. HEINHUIS, J.DE KORTE. J.J.W.ROS* AND 
W.A.VAN VLOTENT 


Psoriasis Daycare Centre, Midden Nederland Ede: * Department of 
Farmacie, Hospital Gelderse Vallei and + Department of Dermatology. 
University Hospital Utrecht 


The objective was to study the effectiveness of bath 
PUVA in the treatment of patients with psoriasis vulgar- 
is. An open pilot study was carried out at the psoriasis 
day care centre. Twenty patients (nine women, 11 men: 
mean age 42 years) with moderate plaque psoriasis were 
randomly selected. The minimal phototoxic dose (MPD} 
of each patient was determined on the arm after bathing 
for 10 min in an aqueous solution containing 0:5 or 1 
mg/l of 8-methoxypsoralen (8-MOP). The patients were 
then treated with UVA after a bath of 10 min in the 8- 
MOP solution. The concentration of 8-MOP was 0:5 or 1 
mg/l. 

At each treatment the time of UVA irradiation was 
increased by 20% up to a maximum of 20 min and the 
treatment was carried out three times a week. To record 
the absorption of 8-MOP during the bath therapy. the 
serum concentration was measured using high-pressure 
liquid chromatography. 

The results were evaluated using the PASI score for 
each patient at the beginning and end of treatment. After 
an average of 31:7 treatments, the PASI had dropped 
from 18-1 to 1:5, an improvement of 91-794. In all 
patients the treatment was well tolerated. In all the 
patients treated the serum level of 8-MOP could not be 
detected (threshold 10 mg/ml). 

Bath PUVA appears to be an effective for the treatment 
of patients with psoriasis,- although it is not suited for 
lesions in the scalp. Less side-effects are to be expected as 
compared to regular oral PUVA treatment. 


References 


| Fischer T. Studies on UV light treatment of psoriasis. PhD Thesis, 
University of Upsala, 1977. 

2 Vaatainen N, Hannuksela M, Karvonen J. Longterm local briocalen 
photochemotherapy in psoriasis. Dermatologica 1981; 163: 229-3]. 


British Journal of Dermatology (1991) 125, 288-290. 


Comment 


White cells, skin blood flow and venous ulcers 


About 100,000 people in the United Kingdom suffer from 
venous ulceration of the leg,! a prevalence of 0-15%. It is 
generally agreed that the underlying haemodynamic abnor- 
malities are venous reflux and raised venous pressure, and 
particularly, an inability to reduce this pressure on exercising 
the limb.?? How this persistently raised venous pressure is 
translated into skin ulceration remains a matter of speculation. 
Abnormal arteriovenous shunts, leading to reduced nutritive 
skin blood flow, were postulated in the 1940s and 1950s* 5 but 
thetr significance was disproven by Partsch's group using 
microsphere tracing.” In 1982, Browse and Burnand demon- 
strated the existence of pericapillary flbrin cuffs which they 
suggested acted as a diffusion barrier to the passage of oxygen 
and other nutrients from the capillary bed to the skin surface.* 
This led to a model of ulcer pathogenesis based on skin 
hypoxia—a model that was generally accepted until very 
recently. However, the ineffectiveness of fibrinolytic treat- 
ment?!° has led to a questioning of the relative importance of 
fibrin in the mechanism of venous skin damage. In addition 
there are theoretical reasons for doubting whether fibrin 
actually impedes the diffusion of oxygen through tissue. It has 
been pointed out that the water content of biological fibrin is so 
large as not to limit diffusion of a small molecule like oxygen. 
We examined the clearance of 133-xenon, a molecule four 
times bigger than oxygen which theoretically should diffuse 
half as quickly. No difference in the clearance rate of this 
isotope could be demonstrated from liposclerotic skin when 
compared with normal skin. 

Schmid-Schonbein et al.!? and, more recently, Lawrence et 
al.!* have demonstrated that reduction of the pressure gradient 
across the capillary bed from the arterial to the venous system 
leads to increased white cell margination in the post-capillary 
venule, probably as a consequence of decreased shear stress 
between these white cells and the endothelium. The overall 
effect is to enhance white cell-endothelial contact and ad- 
bestion. In 1987, Moyses et al. found that in normal subjects, 
white blood cells became sequestered in the leg when venous 
pressure was elevated by placing the limb in a dependent 
position.!5 The degree of this sequestration was shown to be 
greater in patients with deep venous tinsufficiency.!© We 
subsequently confirmed the phenomenon of white-cell 
sequestration during raised venous pressure in a study of 
normal forearms, in which 15 mm of tourniquet inflation to a 
pressure of 80 mmHg led to a rise in the haematocrit of 1896 
but a fall in the white cell/red cell ratio of 1196, indicating 
selective retention of white cells in the hand.!” 

This led to the formulation of a hypothesis proposing that 
skin ulceration in venous disease is the result of inappropriate 
white-cell activation caused by abnormally increased contact 
with venular endothelium, with consequent release of proteo- 
lytic enzymes and free radicals which produce the tissue 
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damage.'® We have investigated this possibility in two ways: by 
examining the sequestration of white cells in venous hyperten- 
sion both functionally and histologically and by examining the 
effect on microcirculatory function of manoeuvres known to 
result in such sequestration. 

Capillary microscopy, using the technique described by 
Fagrell!? was used in an initial study.? Patents were 
examined in the supine position after sitting for 30 min, then 
after a period of lying for 30 min and finally after sitting for a 
further period of 30 min. The number of visible capillary loops 
per unit area was determined in patients with normal limbs, 
varicose veins and with lipodermatosclerosis (LDS). Only in 
those patients with LDS were there significant alterations in 
the capillary counts with fewer capillary loops. The number of 
loops increased when the leg was elevated and fell when it was 
placed in a dependent position. We suspected that this was a 
consequence of white cell trapping. 

Skin biopsles were then taken from 19 subjects, divided tnto 
three groups: five with uncomplicated varicose veins, six with 
LDS, and eight with LDS and a healed ulcer. Punch biopsies 
under local anaesthesia were taken from the supramalleolar 
skin while the patients lay supine. An observer, blinded to the 
diagnosis, counted the numbers of white cells in the superficial 
0:5 mm of skin, in a total of 2880 slides. Subjects with normal 
skin had a mean of 6:2 white cells per mm?; those with LDS and 
no previous ulcer had a mean of 45 and those with LDS and a 
history of venous ulceration had a mean of 217. These were 
highly significant differences.?! The studies indicate that white 
cells are more numerous in ltposclerotic skin than in normal 
skin but do not prove that they have a causative role. Skin 
damage from whatever cause is likely to resultin an inflamma- 
tory response. Any expenment designed to show their mere 
presence, or even their presence tn an activated form, cannot 
by its nature prove that they are the initiating factor respon- 
sible for skin damage. The pattern of falling capillary counts 
with rising venous pressure is, however, what would be 
expected were capillary occlusion occurring in these circum- 
stances. 

Knowing that raised venous pressure leads to leucocyte 
sequestration in the leg, we studied the effect of the same rise in 
pressure on microcirculatory function in normal skin. If a 
perfusion deficit caused by white cell/endotheltal interaction is 
the pathogenetic mechanism underlying venous skin damage, 
it would be predicted that a fall in microcirculatory efficiency 
would occur over a time span simular to that over which white 
cells become sequestered—that is, in less than 30 min. We used 
laser-Doppler velocimetry to assess microcirculatory function 
in 17 normal limbs; the specific parameter measured was the 
ratio of peak flow following a 3-min period of ischaemia to 
basal skin blood flow. This parameter was measured before and 
after a 30-min period of raised venous pressure applied by 
inflating a tourniquet to 80 mmHg, a pressure similar to foot 
vein pressures experienced by patients with chronic deep vein 
insufficiency. Fifteen of the 17 limbs studied showed a fall in the 
peak flow: basal flow ratio after this period of venous hyper- 


tension, a statistically significant result.” This fall in microcir- 
culatory reserve was not simply the result of a reperfusion 
injury, as we had recorded all peak flows on two consecutive 
occasions before and after the period of venous hypertension to 
eliminate this possibility. 

Proponents of the oxygen diffusion barrier theory of venous 
skin damage point to low transcutaneous PO, (tcPO;) values 
found in liposclerotic skin as supportive evidence.?'?5 tcPO; is 
conventionally recorded by heating the skin to 43-44°C to 
induce capillary ‘arterialization’ and maximum hyperaemia. 
This is because in neonates, for whom the technique was 
originally devised, tcPO; values recorded under these condi- 
tions approximate closely to the arterial PO; values.” This does 
not apply in adults largely because of increased skin thick- 
ness;?? nevertheless, tcPO; continues to be measured in this 
way. Therefore, in order to draw conclusions about skin 
oxygenation at normal temperatures using this technique, it is 
necessary to assume that the degree of vasodilation occurring 
in the skin under study is indeed maximal. It is known that 
resting skin blood flow tends to be higher in liposclerotic skin 
than normal skin;??3? whether the microcirculation in such 
skin can increase its flow in response to heat to the same extent 
as normal skin is not known. Our finding of an impaired 
hyperaemic capability in liposclerotic skin in response to a 
short period of ischaemia led us to examine this question. 

We measured laser-Doppler flux (LDF) and tcPO, on the 
same area of gaiter skin in 44 limbs, divided into controls, 
uncomplicated varicose veins and  lipodermatosclerosis 
(LDS)." The laser-Doppler probe was held in a specially 
designed mount which incorporated a heating element, based 
on a design described by Rayman et al. Basal LDF was 
recorded, following which the skin was heated to 43?C. The 
vasodilatory capacity of the skin was assessed by calculating 
the ratio of peak flow after heating to basal flow. The tcPO; was 
then measured in the usual way at the same site. Patients with 
LDS had both a significantly lower tcPO; level than normal 
limbs and a significantly lower peak:basal flow ratio. A 
regression analysis ofthe two parameters demonstrated a clear 
correlation between them (r — 0:524, P « 0-001). The implica- 
tion of this study is that low tcPO, readings in venous disease 
reflect a reduced vasodilatory response to heat, not necessarily 
a low oxygen content at normal conditions; in short, it is skin 
perfusion which is impaired, not gas diffusion. 

The aim of elucidating the precise pathogenetic mechanism 
at work in venous skin damage is, of course, to allow more 
rational treatment to be developed. The principles of compres- 
sion and elevation have been appreciated for hundreds of 
years, but are clearly not effective in a large proportion of cases, 
as shown by the numbers of chronic leg ulcers. If inappropriate 
leucocyte activation is shown to be the fundamental event 
in the formation of venous ulcers, the way ahead will lie in 
the development of effective agents designed to stifle such 
activation. Already two agents which have profound effects on 
white cell function have been evaluated with encouraging 
results. Prostaglandin E, (PGE,) has a number of profound 
effects on the microcirculation which include the reduction of 
white cell activation. In a double-blind placebo-controlled 
trial of 44 proven venous ulcers, significantly more had healed 
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after 6 weeks of treatment with PGE, than with placebo.?! 
Pentoxifylline has also recently been shown to be beneficial in 
healing venous ulcers. This drug. better known for its use in 
peripheral arterial disease, was formerly thought to act by 
increasing red cell deformability and hence improving capillary 
perfusion. This explanation has been largely supplanted by the 
finding that it is a potent inhibitor of cytokine-mediated 
neutrophil activation.” Pentoxifylline also reduces white cell 
adhesion to endothelium and inhibits the release of free 
radicals produced by leucocyte respiratory bursts. A multi- 
centre, placebo-controlled double-blind trial of 80 patients 
with venous ulceration showed that in 23 of 38 patients 
treated with 1200 mg pentoxifylline daily, their ulcers healed 
within 6 months, whereas this occurred in only 12 of the 42 
patients treated with placebo. Conventional compression treat- 
ment was continued throughout the trial in both groups./* 
These trials provide further support for the hypothesis that 
an inappropriate degree of white cell activity is involved in the 
aetiology of venous skin damage, and at the same time indicate 
a new therapeutic approach for the treatment of this common 
and debilitating disease. 
Department of Surgery. 
University College and 
Middlesex School of Medicine. 
Middlesex Hospital, 
Mortimer Street, 
London WIN 8AA, U.K. 
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Discoid lupus erythematosus responsive to sulphasalazine 
(AboNis 000709639100218p) 


Sir, Standard therapy for discoid lupus erythematosus (DLE) 
consists of potent topical steroids. with the attendant risk of 
steroid dermopathy. We report a patient who responded to 
sulphasalazine on two occasions with relapse on withdrawal of 
this systemic therapy. 

A 57-year-old woman was diagnosed as having DLE 18 
years previously. The facial eruption, characterized by red, 
scaly plaques that were associated with scarring, could only be 
controlled for 12 years by the daily application of a potent 
steroid, occasional intralesional steroids and a sun screen. 
There was thinning of the skin and telangectasia. A pre- 
sumptive diagnosis of ulcerative colitis was made 6 years ago 
when she was abroad and she was treated with sulphasalazine 
500 mg four times a day. Within 2 months she noted an 
improvement of her facial rash and was able to reduce the 
frequency of application of the topical steroid to twice a week. 
After 18 months, in the absence of proven colitis, her 
sulphasalazine was stopped, without a relapse of her bowel 
symptoms. However, there was a marked deterioration of her 
DLE, resulting in increased usage of topical steroid after 
3 months. Following 2 years of poor control with topical 
therapy, the patient was recommenced on sulphasalazine 
500 mg twice a day, with some improvement. Complete 
control was achieved after a further year when the dose was 
increased to 500 mg four times a day. The patient has 
remained on this dose of sulphasalazine for the past year, 
requiring only very occasional topical steroid therapy and has 
suffered no side-effects. 

The spectrum of inflammatory disorders in which sulphasa- 
lazine has been used successfully continues to increase, 
extending from the licensed indications for inflammatory 
bowel disease and rheumatoid arthritis, to ankylosing spondy- 
litis,’ psoriatic arthropathy. psoriasis, other dermatoses* and 
alopecia universalis? The potential steroid sparing effect of 
sulphasalazine in DLE exemplified by our patient, warrants 
further investigation. 


The Skin Hospital 
Birmingham B15 1PR; 
* Present address: Department of Dermatology. 


University Hospital of Wales, 
Cardiff CF4 4XW 
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Erythema nodosum and coeliac disease 
(Adonis 000709639100219W) 


Sir, Erythema nodosum is a reaction pattern that has a 
number of possible causes. It has been reported in association 
with ulcerative colitis, regional enteritis and diverticulitis. >? 
We report a patient who had erythema nodosum and coeliac 
disease. 

A 17-year-old woman presented with a 6-month history of 
recurrent tender nodules on her lower legs that were asso- 
ciated with episodes of diarrhoea. She had been on no 
medication in recent months and a general physical examin- 
ation was normal. A skin biopsy of a nodule showed the 
histology of a septal panniculitis that was consistent with the 
diagnosis of erythema nodosum. Direct immunofluorescence 
on the skin biopsy was negative. Other investigations showed 
that she had a megaloblastic anaemia with a haemoglobin of 
10-7 g/dl and a MGV of 106. Serum folate was low being 1:4 
mg/l A biopsy taken from the distal duodenum showed 
complete loss of villi with hyperplasia of the crypts and an 
infiltrate of lymphocytes and plasma cells in the lamina 
propria. IgA anti-gliadin antibodies were positive in the serum, 
but no cryoglobulins were detected. A chest X-ray was normal 
and the concentration of angiotensin-converting enzyme was 
38 U/ml (normal, «145 U/ml). No other cause for her 
erythema nodosum was found other than the coeliac disease. 
The skin lesions cleared completely without any recurrence 
after she was treated with a strict gluten-free diet. A year later 
the patient remained well and a recent small-bowel biopsy was 
normal. 

This patient had erythema nodosum and coeliac disease. In 
coeliac disease there may be a variety of skin manifestations 
that include psoriasiform dermatitis, purpura and vasculitis as 
well as lesions of dermatitis herpetiformis.*^ The coexistence of 
erythema nodosum with coeliac disease has been reported but 
the cutaneous lesions were attributed to underlying sarcoido- 
sis.^" In our case, there was no evidence for sarcoidosis. 
However, the two conditions did appear to be related and it is 
possible that the erythema nodosum was caused as a result of 
increased intestinal permeability to endogenous or exogenous 
antigens. 
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Pseudocyst of the auricle. A birthday ear pull 
(aponis 000709639100220Q) 


Sim, We read with interest the paper by Devlin et al.! in which 
four children with severe atopic dermatitis developed pseudo- 
cysts of the auricles. Although the aetiology of this condition ts 
obscure it has been suggested that trauma, albeit mmor from 
scratching and rubbing, was a likely factor for this conditton.?+ 

We believe that the pseudocyst of the auricle is traumatic in 
origin, and this view was supported by two recent cases. Two 
unrelated Caucasian males, one aged 16 and the other 18 
years, each developed a pseudocyst of an auricle 10-15 days 
after they had celebrated their birthdays. In many regions of 
Italy, it 1s customary on a birthday for the friends to twist and 
pull the ear as many times as the number of years of the 
birthday. It is often a violent action and at the very least 
induces erythema and oedema of the auricle. 

In one of our cases, histological examination was carried out 
and this showed a pseudocyst, the cavity of which was lined by 
slightly hyalinized cartilage. There was a mixed inflammatory 
cell infiltrate consisting of lymphocytes and neutrophils and a 
moderate fibrosis of the perichondrial tissue. No blood was 
found in the perichondrium or tn the cavity of the pseudocyst. 
In both cases a clear oil-like flud was drained from the 
pseudocyst. There was slow resolution which was incomplete 
despite treatment with systemic anti-inflammatory drugs and 
topical steroid creams. 

Our two cases suggest that trauma can be a factor in 
producing pseudocysts of the auricle and that pulling the ear 
on a birthday is perhaps a playful and dangerous custom in 
Italy. 
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Induction of ornithine decarboxylase in psoriatic skin 
(ADONIS 000709639100223V) 


Sm, In a recent publication! differences in methodology were 
proposed to explain the discrepancies between our earlier 
work? and their findings on the induction of ornithme 
decarboxylase (ODC) in normal and psoriatic skin. We wish to 
make the following observations. Because ODC is unstable, 
even at the temperature of liquid nitrogen, the storage 
conditions should be standardized. The tape stripping, for the 
induction of ODC, should also be standardized as well as the site 
for the biopsy. Both sun exposure and photochemotherapy can 
affect the levels of ODC.?* In our study biopsies were taken from 
the abdomen and these were of full thickness skin to ensure 
that basal keratinocytes would be present, being the major 
source of ODC In viable epidermis. The levels of ODC activity m 
our study were expressed in different units, but on conversion 
were similar to those recently reported.! 


CIRD Galderma, MARTINE BOUCLIER 
Sophia Antipolis, B.SHROOT 
06565 Valbonne, J.P.ORTONNE 
France 
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Effect of corticosterold therapy in the leucocyte adherence 
deficiency syndrome 
(ADONIS 0007096391002221) 


Sm, The leucocyte adherence deficiency syndrome (LAD) is a 
new genetic disorder that is characterized by recurrent cuta- 
neous infections, severe periodontal disease and abnormalities 
in wound healing.’ In this disorder the neutrophils demon- 
strate partial or complete deflaency in the membrane ex- 
pression of the glycoproteins MO1, LFA1 and GP 150.95. 
Recently, three siblings were reported with congenital defl- 


ciency of leucocyte adherence glycoproteins and the lesions of 
pyoderma gangrenosum.? and in one of the patients prolonged 
therapy with corticosteroids did not prevent a fatal course. We 
reported in 1990 a case of a 30-year-old man with recurrent 
necrotic tissue infections that he had suffered from since 
childhood and with pyoderma-like lesions, impaired wound 
healing and periodontitis.’ There was decreased adherence 
glycoprotein expression (MO1, LFA1 and GP 150.95) before 
and after stimulation with FMLP (f-Met-Leu-Phe). Functional 
abnormalities of the neutrophils were also found. This patient, 
in addition to having a large leg ulcer that had been present for 
over 2 years and with no tendency to heal. also had scars. 

As a marked improvement had been observed in childhood 
following treatment with corticosteroids. he was given a 
course of prednisone in a dosage of 0:5 mg/kg per day for 
3 months. The ulcer almost completely healed from initially 
45 cm? before therapy to less than 5 cm. 

Expression of the adherence glycoproteins (x and fj chains of 
MOI and LFA1 molecules) was determined by immunofluores- 
cence flow cytometry before and after corticosteroid therapy 
using specific monoclonal antibodies (Table 1). Before treat- 
ment with corticosteroids the patient's polymorphonuclear 
neutrophils (PMN) expressed less than those of controls. FMLP 
stimulation did not enhance their expression. However. after 
3 months of treatment with corticosteroids, although the PMN 
did not express more adherence glycoprotein, FMLP stimula- 
tion enhanced the expression in the same range as those from 
controls. 

After 3 months of treatment with corticosteroids the PMN in 
our patient showed evidence of an intracellular pool of 
adherence glycoprotein that was expressed at the surface 
membrane and increased after stimulation with FMLP. We 
suggest that corticosteroid therapy in this syndrome can be 
beneficial in healing ulcerated lesions. 


Table 1. Flow cytometry analysis of surface MAC], LFAI chain 
expression on patient granulocytes before and after corticosteroid 
therapy. Results are expressed as mean of fluorescence intensity for the 
patient and controls 





After treatment 


Before treatment 








Without 


Without 
FMLP With FMLP FMLP With FMLP 

MACI 

Patient 81 88 80 101 

Control 131 168 130 160 
LFA1 

Patient 88 88 73 lii 

Control 112 114 110 109 
B chain 

Patient 88 82 66 118 

Control 127 128 115 119 
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Topical treatment with the vitamin D, analogue MC903 
improves pityriasis rubra pilaris: clinical and immunohisto- 
chemical observations 

(ADONTS 0007096391002215) 


Sir, Topical treatment with the vitamin D; analogue MC903 
has been shown to be effective in the treatment of psoriasis.! 
Pityriasis rubra pilaris is a condition where, like psoriasis, there 
is abnormal keratinization with increased epidermal prolifer- 
ation and infiltration with T lymphocytes. It could also be 
responsive to topical treatment with MC903. We have recently 
treated a patient with this analogue of vitamin D; over a long- 
term period and he was initially diagnosed as having psoriasis 
but later during the course of therapy developed classical 
pityriasis rubra pilaris. 

An 81-year-old man presented with an erythematous scaly 
rash that he had had for a number of years, and which had 
been diagnosed as psoriasis. He had responded to various 
treatments and was included in a trial to determine the 
long-term efficacy of MC903. The patient was on treatment for 
10 months and the PASI score recorded at monthly intervals 
(Fig. 1). Punch biopsies were taken before and after 1, 2, 4, and 
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Figure 1. PASI scores before and at monthly intervals during treatment 
with MC903. 
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12 weeks of treatment. After 1 month of treatment there was a 
substantial improvement, but the clinical picture was now that 
of pityriasis rubra pilaris rather than psoriasis. 

The results of immunohistochemical studies using mono- 
clonal antibodies against a nuclear antigen present in cycling 
cells (K1-67, Dakopatts, Copenhagen, Denmark)?“ and keratins 
13 and 16 (Ks8.12, Sigma, St Louis, MO, U.S.A.) to assess 
epidermal proltferation** are summarized in Table 1. Before 
and after 1 week of treatment the nuclear binding of K!-67 was 
substantially lower than that observed in untreated plaques of 
psoriasis. After 2-4 weeks of treatment with MC903 the 
nuclear binding to Ki-67 was increased but still remained 
below that seen in psoriasis. No anti-elastase binding asso- 
ciated with polymorphonuclear leucocytes was observed in the 
biopsies before and during treatment with MC903. Ks8.12 
binding (keratin 16 expression) was reduced after 2 weeks of 
treatment, and the number of T lymphocytes and of monocytes 
and macrophages, characterized by the monoclonal antibody 
WT14 (a gift from Dr Tax, Department of Medicine, University 


Table 1. Binding of monoclonal antibodies characterizing inflamma- 
tion, epidermal proliferation and keratinization, before and at regular 
time intervals during treatment with MC903 





Anti- 
Weeks Ki-67* — Ks8.12 elastase T11 WT14 OKT6 
0 53:3 2-4 E:0 E:1-2 E:0 E:3-4 
D:0 D:2-4 D:2  D:2-3 
1 148-4 4 E:0 E:1-2 E:0 E:3-4 


D:1 D:2-4 D:0 D:2-3 


2 159-4 1-2 E:0 E:1 E:0 B:3 
D:1 D:2-3 D:0 p:2-3 


4 114-6 2 R:0 E:1 E:0 E:3-4 
D:1 D:1-2 D:0 D:1-2 
12 90:3 2 E:0 E:1 E:0 E:3-4 
D:0 D:2-3 D:0 D:1-3 

0-12 Up Down 0 Down Down 


* Ki-67, positive nuclei per mm length of epidermis. 

E, epidermal binding: 0, no stamming; 1, sporadic staining; 2, minimal 
staining; 3, moderate staining; 4, pronounced staining. 

D, dermal binding: 0, no positive cells; 1, sporadic; 2, 1-25%; 3, 26- 
50%; 4, 51-75%; 5, 76-9996; 6, 100%. 


Hospital Nijmegen),® also showed a reduction within the first 
2 weeks. 

Although thereis an overlap between psoriasis and pityriasis 
rubra pilaris, itis usual to be able to separate the two conditions 
on clinical, histological and cell kinetic criteria.? In our case, 
the histology was that of pityriasis rubra pilaris, particularly in 
the absence of polymorphonuclear leucocytes in the skin 
biopsies. Treatment in our patient with topical MC903 resulted 
in an improvement and there was a reduction tn the expression 
of keratin 16 and the number of T lymphocytes in the treated 
skin. This suggests that MC903 may be of use in the long-term 
treatment of disorders of keratinization apart from psortasis. 


Department of Dermatology, P.C.M.VAN DE KERKHOF 
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News and Notices 


A practical course on keratinocyte cultures and their 
applications 
Royal London Hospital, 9-11 October 1991 


This course is for dermatologists, cell biologists, pharmacists 
and industrial representatives who wish to know how to grow 
keratinocytes and their clinical and biological relevance. There 
will be three half-day lecture sessions and two half-day 
practicals and so the number is limited to 30 attendees. 
Practical teaching will be in small groups and provide 'hands 
on' experience. For further information contact: Dr Irene 
Leigh. Experimental Dermatology. London Hospital Medical 
College, 56 Ashfield Street, London E1 2BL. Telephone 071- 
377-7724/7749. 


International Symposium on Irritant Contact Dermatitis 
Groningen, Holland, 3-5 October 1991 


An international symposium on Irritant Contact Dermatitis 
will be held in Groningen. The symposium will cover the 
clinical, pharmacological, toxicological and biochemical 
aspects. There will be invited speakers, submitted presentations 
and posters as well as a social programme. The aim of the 
symposium is to stimulate discussion between all workers in 
the field of irritant contact dermatitis. For further information 
contact: Dr P. J. Coenraads or Dr P. G. M. van der Valk, 
University Hospital Groningen, P.O. Box 30.001, 9700 RB 
Groningen, The Netherlands. Telephone (31)-(0)50-612520; 
fax (31)-(0)50-612624. 


Dystrophic Epidermolysis Bullosa Research Association 


Applications are invited for research grants to be considered by 
the Medical and Scientific Advisory Panel of the Dystrophic 
Epidermolysis Bullosa Research Association (DEBRA). Appli- 
cation forms can be obtained from: DEBRA, 1 King's Road. 
Crowthorne, Berks RG11 7BG. Telephone: 0344-771961. The 
deadline for the receipt of completed applications is 31 October 
1991. 


British Society for Paediatric Dermatology 
1-2 November 1991, Bristol 


The Annual Scientific Meeting of the British Society for 
Paediatric Dermatology will be held at Burwalls on the Avon 
zorge, Bristol on 1-2 November 1991. A major component of 
the meeting will be aspects of medical genetics in dermatology. 
For further information contact: Dr C.T.C.Kennedy, Depart- 
ment of Dermatology. Bristol Royal Infirmary, Bristol 
BS2 8HW. Telephone 0272-282785. 
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The journal is a forum for new information about the 
direct and distant effects of electromagnetic radiation 
(ultraviolet, visible, and infrared) mediated through 
skin. The divisions of the editorial board reflect areas 
of specific interest: aging. carcinogenesis, immunolo- 
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Photoimmunology & Photomedicine includes original 
articles, reviews, communications. and editorials 
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Use of antibodies against the variable regions of the 
T-cell receptor x/p heterodimer for the study of 
cutaneous T-cell lymphomas 


Summary 
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Recent studies have suggested that antibodies against the variable (V) regions of the T-cell antigen 
receptor (TCR) may be used as markers for clonality and malignancy in T-cell infiltrates. We have 
investigated this by examining biopsy samples from 45 patients with cutaneous T-cell lymphomas 
(CTCL) for reactivity with seven antibodies against different V-gene families on the TCR «/fi 
heterodimer, i.e. ICI (Vfisa), W112 (VB5b), OT145 (Vfi6a). 1668 (Vfi8a), S511 (VB1 2a). F1 (Va2a) 
and LC4 (xfiVa). Serial biopsies were available in 13 patients and a total of 62 samples were studied. 
The neoplastic cells in five cases were positive for either Vfi5 (one case), VB6 (one case), VB8 (two 
cases) or Vf/12 (one case). In the remaining 40 cases, no staining was seen of the neoplastic cells. 
These findings indicate that while antibodies against the TCR V-regions may be used as clonotypic 
markers for certain T-cell neoplasms, there is as yet not a sufficient number of anti-TCR V-region 


antibodies available for the routine diagnosis of these conditions. 


The T-cell antigen receptor (TCR) is a two-chain mol- 
ecule consisting of z/f or 7/6 heterodimers. Both of these 
are associated with CD3 and consist of constant (C) 
regions and variable (V) domains. The V-domains are 
responsible for the binding of antigen to the TCR and are 
encoded by discontinuous gene segments which are 
juxtaposed (or rearranged) early in T-cell differentiation. 
Both variable (V). joining (J), and diversity (D) genes are 
implicated.! 

The number of TCR V-genes is limited, * and it seems 
that much of the antigenic diversity of the TCR results 
from the use of different combinations of ] and D genes 
and/or from the process known as junctional diversity, 
in which a random number of non-germline encoded 
nucleotides (N-nucleotides) are inserted between re- 
arranged V, J and D genes.’ 

The fact that the number of TCR V-genes is limited has 
permitted the development of antibodies against differ- 
ent TCR V-gene families. It has been proposed that these 
antibodies may be used to distinguish between benign 
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and malignant T-cell infiltrates.° In an attempt to 
elucidate this issue, we have examined biopsy samples 
from 45 patients with cutaneous T-cell lymphomas 
(CTCL) for reactivity with a panel of seven commercially 
available anti-TCR V-region antibodies. 


Methods 
Patients and biopsy samples 


Skin biopsy samples were taken from 45 patients with 
CTCL. The diagnoses are summarized in Table 1 and 
were in accordance with standard criteria.” Serial 
samples and/or biopsies from different skin lesions were 
available in 13 cases, and a total of 62 samples were 
analysed. 

Controls consisted of three biopsies from lymph nodes 
with benign hyperplasia and 12 biopsies from various 
benign inflammatory skin disorders, i.e. chronic eczema 
(n — 4). psoriasis (n= 2), lichen planus (n = 2) and patch- 
test infiltrates {n= 4) obtained at day 2 after exposure to 
either nickel or chromium. 


Processing and staining of biopsies 
The fresh biopsies were frozen in liquid nitrogen and 
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Table 1. Reactivity of the neoplastic cells in 45 cases of CTCL with antibodies against framework determinants and variable (V) regions on the TCR; 
CD3 complex 





Vp5a Vj[isb Vít6a Vjisa Vf 2a Vala Vafa TCR TCRó CD3 
Diagnosis ucti (W112) (OT145) (16G8) (S511) (Fl) (LECH) uiri (TCRA1) (Leu 4) 
MF. plaque (n — 8I 0 0 0 0 0 ü 0 7 ü 8 
MF. tumour (n= 10) 0 D ü ü l 0 ü 7 ü 10 
Sezary syndrome (n=) 0 0 0 u ü 0 0 8 ü 8 
CTCL. pleomorphic (n — 171 1 ü l 2 0 ü 0) 8 2 16 
CLCL. anaplastic (n= 2) 0 0 0 u ü 0 0 l ü 2 
Total in 45) 1/45 045 145 245 145 0/45 0/45 31/45 2/45 44/45 





CTCL, cutaneous T-cell lymphoma; MF, mycosis fungoides: TCR. T-cell antigen receptor. 


stored at — 80°C until processing. Cryostat sections (6 Cutaneous T-cell lymphomas 
um) were air-dried overnight at room temperature. tixed 
in acetone for 10 min and then stained with seven 
antibodies against different TCR V-gene families: ICI 
(VB5a), W112 (VfiSb). OT145 (Vp6a). 16G8 (V/[iSa). 
S511 (VB12a), F1 (Vz2a). and LC4 (xfiVa). All speci- 
mens were also examined for reactivity with  //F] 
(against a framework determinant of the TCR f chain." 
TCR61 (against a framework determinant of the TCR ò 
chain)" CD3 (anti-Leu 4) and a range of other anti-T-cell 
antibodies, including CD4 (anti-Leu 3) and CDS8 (anti- 
Leu 2).^ All of the anti-TCR antibodies were obtained 
from T-Cell Science*. The remaining antibodies were 
purchased from Becton and Dickinson®. 

In all cases. the staining was performed with the use of 
a three-stage immunoperoxidase method as previously 
described. 


The results from the staining of 62 skin biopsies from 45 
patients with CTCL are summarized in Table 1. In 54 
biopsies from 40 patients, staining with anti-TCR V- 
region antibodies was similar to that seen in the benign 


Results 
Benign lymphoid infiltrates 


In skin and lymphoid organs with benign lesions, most of 
the T cells were positive with both CD3 and BF1. Only a 
few cells reacted with TCRO1. Staining of the benign 
samples with seven anti-TCR V-region antibodies 
showed that very few (1-596) T cells were positive. The 
TCR V-positive T cells were present in the dermis and 
paracortex and were scattered between numerous TCR 
V-negative T lymphocytes. Clustering of TCR V-positive 
T cells was not seen in any of the samples from the 
benign conditions. 

In both skin and lymph nodes. dot-like. cytoplasmic 
positivity was seen with anti-V/j6 (OT145) in endothe- 
lial cells in some vessels resembling high endothelial 





Figure 1. A CTCL of pleomorphic subtype. The neoplastic cells are (a) 
venules. Cross-reactivity with other non-lymphoid cell strongly positive for VBO (OT145. x 400) and (b) negative for other 
types was not seen with any of the reagents. anti-TCR V-region antibodies, including V/IS (16G8, x 400) 


conditions described above. In these cases, no or only 
very few anti-TCR V-positive small lymphocytes (pre- 


sumably residual reactive cells) were stained. No label-. 


ling was seen of the neoplastic cells. 

In the remaining five cases. the neoplastic cells were 
positive for either Vfi5 (one case), Vfi6 (one case), V[i8 
(two cases) or V12 (one case). Serial samples obtained 
during a follow-up period of 18 months were available in 
one of the cases. In all of these. the neoplastic cells 
expressed a similar phenotype and were strongly positive 
with an antibody (OT145) against the TCR Vf6-family 
(Fig. 1). 

All of the samples from the CTCL patients were also 
examined for reactivity with antibodies against frame- 
work determinants on the TCR/CD3 complex. including 
pF1.TCRÓ1 and anti-Leu 4. These stainings showed that 
all of the five TCR V-region positive CTCL were negative 
for TCRO1 and positive for both BF1 and CD3. Similar 
results were obtained in 26 of the 40 TCR V-negative 
cases. In the remaining 14 cases, the neoplastic cells 
were either negative for both BF] and TCRo1 (12 cases. 
Table 1) or positive for TCRO1 and negative for BF1 (two 
cases, Table 1). 

The two TCRó1-positive CTCL were both negative for 
CD4 and CD8. The remainder showed staining for T- 
helper/inducer cells (CD4*. CD8^) in 30 cases and T- 
suppressor/cytotoxic cells (CD4 ^. CDS ' ) in four cases. 
Lack of expression of CD4 and CDS (or co-expression of 
both molecules) was seen in nine cases. The expression 
of CD4 and CD8 did not vary between TCR V-positive 
and -negative cases of disease. Four of the TCR V-positive 
CTCL showed a helper T-cell phenotype and one case 


showed an aberrant T-cell phenotype with lack of 


expression of both CD4 and CDS. 


Discussion 


In this study, we have used a panel of seven antibodies 
against different V-gene families on the TCR x/f hetero- 
dimer to examine 62 skin biopsy samples from 45 
patients with CTCL. Control samples from skin and 
lymphoid organs with benign lesions were also investi- 
gated. 

The results confirm and extend previous reports and 
indicate that the staining of these reagents differs 
between benign and malignant T-cell infiltrates.'" In 
benign lesions. only very occasional T cells are positive. 
This is in keeping with the fact that the V-regions in a 
benign T-cell population differ from one cell to another. 
By contrast, in a malignant T-cell clone. the V-regions 
are similar on all cells and if an appropriate antibody is 
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available. all the cells will be strongly positive. These 
findings suggest that antibodies against the TCR V- 
regions may be used as markers for clonality (and 
malignancy! in T-cell infiltrates.^ However, it is not clear 
whether there is a sufficient number of anti-TCR V- 
region antibodies available for the routine diagnosis of 
these conditions. 

Three previous reports have addressed this issue. 
Clark et al. studied 24 T-cell malignancies with four 
antibodies and reported that the neoplastic cells in three 
cases were positive for either Vf8 (two cases) or Vfj5 
(one case).^ No staining was seen of the neoplastic cells 
in the remaining 21 cases. Similar results were obtained 
by Charley et al. and O'Grady et al.! ? These authors 
used anti-TCR V-region antibodies similar to those in 
this study and reported that six of 38 T-cell neoplasms 
were positive for either Vfj5 (one case), Vfj6 (one case), 
V8 (three cases) or Vfi5 plus Vfi8 (one case). 

Ten of the 62 T-cell malignancies in these three 
studies^! ? were CTCL. Three of these were positive for 
either VB5, VB8 or Vfi5 plus Vfi8. In the remaining 
seven CTCL patients. no staining was seen of the 
neoplastic cells. In another report!? entirely different 
results were obtained. Among 16 CTCL patients 10 cases 
with histologically confirmed plaque or tumour lesions 
of mycosis fungoides were positive with an antibody 
(MX11) against the TCR Vf/8-family.!? It was suggested 
that there is a preferential use of Vfj8 in CTCL. and that 
this might reflect similarities in the aetiology and/or 
pathogenesis of these malignancies.! The results 
obtained in our study do not support this view. Of 45 
patients, only two cases were positive for Vfj8, an 
additional three cases were positive for either VfJ5. V6 
or Vfj12 and in the remaining 40 cases no staining was 
seen of the neoplastic cells. These results are very similar 
to those of the three studies mentioned above.^! 12? 

The reason for the discrepancy between these studies 
is not clear. It has been shown that some T-cell 
malignancies do not express TCR molecules, ! * * and one 
possibility is that differences may exist between TCR V- 
negative and -positive CTCL with respect to their 
expression of the TCR/CD3 complex. However, neither 
our results nor those of O'Grady et al. ^ support this view. 
In both studies all of the TCR V-positive and most of the 
TCR V-negative T-cell malignancies were positive for 
both CD3 and ffF1 (against a framework determinant on 
the TCR f chain)? It is likely that these malignancies 
express TCR Vfi-molecules which are not detected with 
the anti-TCR V-region antibodies used in this and 
previous reports. 

Another possibility is that CTCL may show geographi- 
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cal differences with respect to the expression of different 
TCR V-gene families. It is well known that many cases of 
CTCL are preceded by protracted. relatively unspecific 
skin lesions, and it has been suggested that chronic 
antigenic stimulation (resulting eventually in the emer- 
gence of a malignant T-cell clone) may be implicated in 
the pathogenesis of these conditions.'® This implies that 
geographical differences in the exposure to environmen- 
tal factors may result in the expression of different TCR 
V.genes in different CTCL populations. However. it 
remains to be established whether antigenic stimulation 
is involved in the pathogenesis of these conditions. In a 
recent publication the role of antigenic stimulation in 
CTCL has been questioned, and further studies are 
needed. 

Itis concluded that antibodies against different V-gene 
families on the TCR x/f! heterodimer may be used as 
markers for clonality and malignancy in certain T-cell 
neoplasms. The antibodies may provide useful informa- 
tion in individual lesions, but are of limited value for the 
routine diagnosis of these conditions. No more than 10%, 
of the T-cell malignancies seen in this and other reports 
are positive with the currently available anti-TCR V- 
region antibodies, and the development of further 
reagents is required. 


Acknowledgments 


'The expert technical assistance of Miss Annette Beth is 
gratefully acknowledged. This study was supported by 
the Harboe Foundation and the Aage Bang's Founda- 
tion. Financial support was also obtained from DAKO, 
Copenhagen, Denmark. 


References 


| Cossman J. Uppenkamp M, Sundeen | et al. Molecular genetics and 
the diagnosis of lymphoma. Arch Pathol Lab Med 1988: 112: 117- 
37 


e. 


2 Kimura N, Toyonaga B, Yoshikai Y et al. Sequences and diversity of 


w 


7 


Is 


<$ 


H 


iw 


> 


the human T-cell receptor f) chain variable region genes. ] Exp Med 
1986; 164: 739-50. 

Concannon P, Pickering LA. Kung P. Hood L. Diversity and 
structure of human T-cell receptor #-chain variable region genes. 
Proc Natl Acad Sci USA 1986; 83: 6598-602. 

Wilson RK. Lai E. Conconnon P et al. Structure, organization and 
polymorphism of murine and human T-cell receptor x and ff chain 
gene families. Immunol Rev 1988: 101; 149-72. 

Siu G. Springer EA, Hedrick SM. The biology of the T-cell antigen 
receptor and its role in the skin immune system. J Invest Dermatol 
1990; 94: 918-1008. 

Clark DM. Boylston AW, Hall PA, Carrel S. Antibodies to T-cell 
antigen receptor beta chain families detect monoclonal T cell 
proliferation. Lancet 1986; ii: 835-7. 





7 Ralfkiaer E, Wantzin GL. Mason DY et al. Phenotypic characteriza- 


tion of lymphocyte subsets in mycosis fungoides: comparison with 
large plaque parapsoriasis and benign chronic dermatoses. Am | 
Clin Pathol 1985: 84: 610-19, 

Brenner MB. McLean J. Scheit H et al. Characterization and 
expression of the human alpha/beta T-cell receptor by using a 
framework monoclonal antibody. ] Immunol 1987: 138: 1502-9. 
Faure F, Jitsukawa S, Triebel F, Hercend T. Characterization of 
human peripheral lymphocytes expressing the CD 3-gamma/delta 
complex with anti-receptor monoclonal antibody. / Immunol 1988: 
141: 3357-60. 

Clark DM. Boylston AW. ‘T-cell antigen. receptor beta-chain 
variable region families: a study of their distribution in normal and 
reactive tissues. J Pathol 1989: 158: 9-12. 

Charley M. McCoy. JP. Deng [j-S. Jegasothy B. Anti-V region 
antibodies as ‘almost clonotypic’ reagents for the study of cuta- 
neous T cell lymphomas and leukaemias. | Invest Dermatol 1990: 
95: 614-17. 

O'Grady J. Krajewski AS, Ramage EF. Demonstration of clonality in 
T-cell lymphoma using an anti-T-cell receptor variable region 
antibody panel. Histopathol 1990: 17: 553-6. 

Jack AS. Boylston AW. Carrel S, Grigor l Cutaneous T-cell 
lymphoma cells employ a restricted range of T-cell antigen receptor 
variable region genes. Am | Pathol 1990: 136: 17-21. 

Michie SA, Abel EA, Hoppe RT et al. Expression of T-cell receptor 
antigens in mycosis fungoides and inflammatory skin lesions. J 
Invest Dermatol 1989: 93: 116-20. 

Hastrup N, Pallesen G. Raltkiaer E. Use of monoclonal antibodies 
lor the diagnosis of T-cell malignancies. Applications and limi- 
tations. Leukemia and Lymphoma 1990; 2: 35-45. 

Tan RS-H, Butterworth CM. McLaughlin H et al. Mycosis fun- 
goides——a disease of antigen persistence. Br J Dermatol 1974: 91: 
607-16. 


7 Whittemore AS. Holly EA, Lee ILM et al, Mycosis fungoides in 


relation to environmental exposures and immune response: a case- 
control study. J Nat! Cancer Inst 1989; 81: 1560-7. 


British Journal of Dermatology (1991) 125, 413-418. 
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The demonstration of HLA-DR on human acrosyringium has led to the suggestion that eccrine 
epithelium, through its interaction with certain molecules. might play an active role in epidermal 
immune responses. An immunohistochemical study was undertaken to identify the antigenic profile 
of acrosyringium in normal skin and following the intradermal administration of a T-lymphocyte- 
derived cytokine. interferon gamma (IFN-7). Acrosyringium in normal skin. in contrast to 
interappendageal epidermis. was found to lack CD1a* Langerhans cells. However. antigens CD36 
(OKM5) and LI (MAC387) were uniquely expressed by keratinocytes immediately adjacent to the 
distal portion of acrosyringium. Constitutive expression of each class II MHC antigen. namely HLA- 
DR. DP and DQ was observed on luminal acrosyringial cells. EBM11 antigen (CD68), a mononuclear 
cell determinant. was similarly expressed on acrosyringial epithelium in normal skin. Following 
intradermal administration of IFN-;, intercellular adhesion molecule-1 (ICAM- 1) (CD54) was induced 
on acrosyringial epithelium and the expression of HLA-DR was intensified. A range of other markers 
including CD3, CD4. CD8, CD1 1a, CD11b and CD15 were not expressed by acrosyringium either in 


normal skin or after administration of IFN-y. 
Expression of antigens associated with cell-mediated immune mechanisms on acrosyringium is 
consistent with the hypothesis that it may have an immunological role in epidermal immune 


responses. 


Acrosyringium is the intraepidermal portion of the 
eccrine sweat gland and acts as the terminal conduit for 
the passage of eccrine secretions. Eccrine glands perform 
two main functions, namely thermoregulation and 
odour production, and are distributed over the entire 
surface of the skin except on mucous membranes. The 
density of eccrine structures varies according to site from 
about 620 cm? on the palms and soles to 64 cm? on the 
trunk.! Acrosyringial epithelium is embryologically de- 
rived from keratinocytes’ but lacks a stratum corneum. 
the epidermal layer which has been shown to be the 
principal component resisting penetration by physical 
and chemical environmental agents.? 

Although the importance of appendageal structures 
as routes of entry into the epidermis remains controver- 
sial. eccrine glands represent a potentially large area of 
epithelium with which molecules from the external 
environmental might directly interact. For example. 
inflammation originating around sweat ducts, a feature 
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of irritant and contact dermatitis, may be a reflection of 
such interactions.* Furthermore, in contrast to normal 
interappendageal epidermis. constitutive expression of 
class H major histocompatibility (MHC) antigen HLA- 
DR, which plays a critical role in cell-mediated immune 
responses, has been demonstrated on acrosyringial 
epithelium in normal skin.? 

These findings have led to the hypothesis that eccrine 
epithelium might have an immunological role in the 
epidermis. for example through its interaction with 
external agents. Many studies suggest an important 
pathophysiological role for activated T-lymphocyte- 
derived cytokine interferon gamma (IFN-y) in cutaneous 
inflammation, including contact dermatitis.” Following 
intradermal administration of IFN-y, T cells accumulate 
in the skin and keratinocytes express HLA-DR and 
ICAM-1 (CD54). two molecules central to cell-mediated 
responses." ? The present study was undertaken firstly to 
identify the acrosyringial expression in normal skin of 
certain antigens that are requisite for immune com- 
petence and secondly to identify the effect of [FN-y in vivo 
on human acrosyringium. 
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Methods 
Normal skin 


Following local anaesthesia with 195 lignocaine. ellipti- 
cal skin biopsies of normal skin were obtained from the 
abdomen of 15 adult male volunteers. Each biopsy was 
bisected and half was fixed in formalin prior to embed- 
ding in paraffin and the other half embedded in OCT. 
snap frozen and then stored in liquid nitrogen. 


In vivo IFN- 


Nine normal adult male volunteers received intradermal 
injections of 10 ug recombinant human IEN-; (rIEN-;: 
specific activity = 107/mg; donated by Biogen Incorpor- 
ated. Boston, MA, U.S.A.), diluted in 0-1 ml sterile water, 
into the left buttock on 3 consecutive days. A control 
area, on the right buttock was injected with diluent only. 
Punch biopsies (4 mm) were obtained on day 6 (i.e. 72 h 
after the final injection) from both active and control 
sites and processed as outlined above." 


Immunohistochemistry 


When required, 5 um cryostat sections were obtained 
and transferred to 3-amino propyltriethoxysilane-coated 
glass slides. Each slide was air-dried for 10 min, fixed in 
acetone for 10 min and then labelled with the relevant 
monoclonal antibody (Table 1) using a peroxidase- 
antiperoxidase (PAP) immunohistochemical tech- 
nique." Staining was visualized using the chromogen 


3. 3'-diaminobenzidine with haematoxylin as the coun- 
terstain. For staining with MAC387 antibody. paraffin 
sections were dewaxed in xylene, dehydrated through 
graded ethanol, fixed and labelled as above. Appropriate 
controls were included by substitution of the primary 
monoclonal antibody with an antibody of irrelevant 
specificity but of the same IgG isotype. Staining intensity 
was graded on a scale 0 to + + + + by two independent 
observers. 


Results 
Normal skin 


In sections from normal skin (nz: 15) and in control 
biopsies (diluent only) (n = 9) epidermal staining for each 
class H MHC determinant was confined to the acrosyr- 
ingial epithelium and epidermal Langerhans cells. which 
were also CD1a (OKT6) positive. Some sections (n= 10/ 
24) also demonstrated class H antigen expression on 
dermal sweat ducts and glands. but staining was 
consistently less intense. Differential expression of class 
I MHC antigens on acrosyringial epithelium was 
observed. HLA-DR was invariably expressed (n= 24/24) 
while HLA-DP (n 19/24) and HLA-DQ (n= 14/24) 
were observed in most sections examined. A differential 
staining intensity was also consistently noted with each 
class Hl. MHC determinant (Fig. 1): HLA-DR » HLA- 
DP >HLA-DQ. Constitutive expression of the antigen 
EBMII (CD68) was also seen on acrosyringial epithe- 
lium (n= 24/24). but not on dermal ducts or sweat 
glands. 


Table 1. List of antibodies used and staining pattern of acrosyringium in normal skin and following administration rIEN-; 
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Antibody CD Specificity 
OKMS5 36 Monocyte platelet 
MAC387 Calgranulin, L1 antigen 
L243 HLA-DR 

B7/21 HLA-DP 

SK10 HLA-DO 

RR1/1 54 ICAM-1 

OKMI lib MAC 1, C3bi receptor 
Anti LFA-1 lla LPA-1 

Leu MI 15 Granulocyte/monocyte 
EBMII 68 Monocyte/macrophage 
OKT6 la Langerhans’ cells 

Leu I 3 Pan f cell 

Leu 2a 8 Suppressor cell 

Leu 3a 4 Helper cell 


Normal 
skin 


Control 
skin 


Following 
: (O30 ug) 





Source 
Ortho 
Dako 
Becton Dickinson 
Becton Dickinson 
Becton Dickinson 
T. Springer 
Ortho 
Dako 
Becton Dickinson 
Dako 
Ortho 
- Becton Dickinson 
Becton Dickinson 
Becton Dickinson 


— M M M— M M M M M Ó——— M ——— M—ÀQ a à $$ a t 


PHENOTYPE OF HUMAN ACROSYRINGIUM 415 





Figure 1. Constitutive expression of MHC class Il antigens on acrosyringial epithelium in normal skin with differential staining intensity of each 


antigen (a) HLA DR. (b) HLA DP, (c) HLA DQ ( x 100). 





Figure 2. CDla^ Langerhans cells are present throughout the 
epidermis but absent around the acrosyringium ( x 1 50). 


In contrast to interfollicular epidermis, an absence of 
CDla* Langerhans cells was observed around acrosyr- 
ingium (Fig. 2). Keratinocytes surrounding the distal 
portion of acrosyringium. but not acrosyringial epithe- 
lium, showed strong staining for CD36 (OKM5) (n= 24/ 
24) (Fig. 3). In paraffin sections (1— 6/24) positive 
cytoplasmic staining for L.1 (MAC387) was also seen in a 
similar distribution to CD36 (Fig. 4). The staining 
pattern for CD36 and L1 was thus consistently different 
from that for class II MHC and CD68. None of the above 
antigens were expressed on normal interfollicular kerati- 





Figure 3. CD36 (OKM5) is expressed on keratinocytes immediately 
surrounding the intraepidermal opening of the acrosyringium but not 
on acrosyringial epithelium ( x 150). 


nocytes. All other antigens (Table 1), including ICAM-1. 
were absent on acrosyringial epithelium. 


Effect of IFN-7 


In sections from sites receiving rIEN-7 (n — 9). staining 
intensity for HLA-DR antigen was increased on acrosyr- 
ingial epithelium while HLA-DP. HLA-DO and CD68 
were unchanged. In addition, HLA-DR expression by 
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Figure 4. Cytoplasmic LI (MAC387) expression surrounding the 
intraepidermal opening of acrosvringium is similar to CD 36 expression 
(see Fig. 3) ( x 100). 


keratinocytes throughout the thickness of the epidermis 
was also seen. as previously described." ICAM-1 ex- 
pression was induced on both epidermal and acrosyr- 
ingial keratinocytes (Fig. 5). CD36 and L1 expression 
was unchanged; CD1a, CD3, CD4, CDS, CD1 la. CDI 1b 
and CD15 were not induced. 





Discussion 


This study of normal skin has demonstrated differential 
expression of class Il MHC antigens and constitutive 
expression of CD68 on acrosyringial epithelium. In 
contrast, CD68 was not expressed and class II MHC 
expression was less intense on dermal and glandular 
epithelium. Expression of CD36 and L1 antigens was 
confined to epidermal keratinocytes immediately adja- 
cent to the distal portion of acrosyringium. In addition. 
ICAM-1 expression was induced on acrosyringial epithe- 
lium following IFN-7. Expression of antigens associated 
with cell-mediated immune mechanisms on eccrine 
epithelium suggests that acrosyringium may have an 
immune-competent role in epidermal immune re- 
sponses. 

The possibility that positive staining is due either to 
cross reactivity of epidermal proteins or adsorption of 
excreted proteins on to eccrine epithelium is unlikely. 
Use of monoclonal antibodies to the same antigens, HLA- 
DR.-DP.-DQ and ICAM-1 for example. developed in 
different laboratories yielded similar results (unpub- 
lished observation). Although human sweat is known to 
contain interleukin-1 (IL-1),'" other immune-related 
molecules have not been demonstrated in sweat and 
adsorption of intraluminal molecules on acrosyringial 





Figure 5. (a) ICAM-1 expression is confined to vascular endothelial cells in normal skin. Epidermal staining is absent ( x 150) (b) Acrosyringial and 
epidermal keratinocyte expression of ICAM-1 following in-vivo IFN-y 1 x 150). 


epithelium is unlikely to account for the pattern of 
antigen expression observed in this study. For example, 
CD36 and L1 antigens are not expressed on luminal cells 
(Fig. 3) and differential expression of MHC antigens and 
induction of ICAM-1 following IFN-; are events typically 
observed on epidermal keratinocytes in inflammation." 
A similar pattern of expression on acrosyringium is likely 
to represent a pathophysiological response. 

Eccrine sweat ducts are thought to be involved in 
percutaneous absorption of certain molecules. When 
nickel is applied directly to normal skin, it is detectable in 
small amounts in the stratum corneum and is retained in 
the acrosyringial lumen.  Immunohistochemical 
studies have demonstrated that an influx of T lympho- 
cytes and induction of HLA-DR on keratinocytes around 
sweat ducts is a feature of both allergic contact and 
irritant dermatitis, suggesting that agents applied di- 
rectly to skin can penetrate the epidermis through the 
acrosyringium and initiate an inflammatory reaction 
locally. 

Expression of the surface antigen CD36 and cytoplas- 
mic antigen L1 on keratinocytes is a feature of disordered 
epidermis common to many inflammatory dermatoses 
including psoriasis, contact dermatitis and lichen pla- 
nus." Constitutive expression of these antigens by 
keratinocytes surrounding the distal portion of acrosyr- 
ingium could represent a non-specific reaction of these 
cells to injurious environmental stimuli,!* particularly 
as these antigens are not expressed on keratinocytes 
surrounding more proximal parts of the sweat-gland 
apparatus. In support of this hypothesis. LI staining is 
found on normal human mucosa which is subject to 
repeated mechanical trauma! but is absent on normal 
epidermis which is protected by stratum corneum except 
around the acrosyringial lumen. 

It has now been shown that keratinocytes can 
respond directly to many agents known to cause 
cutaneous inflammation, including retinoic acid. phor- 
bol esters and urushiol, by the induction and release of 
proinflammatory mediators, including IL-1. IL-8 and 
tumour necrosis factor-alpha (TNF-a).'^ Cultured kerati- 
nocytes have also been shown to produce IL-1 in 
response to nickel sulphate at concentrations lower than 
that required to induce nickel contact sensitivity in 
vivo.'® Recent immunohistochemical studies have 
demonstrated active IL-1 production by acrosyringial 
epithelium in the distal portion of the eccrine gland.'° 
suggestive of cytokine induction subsequent to injury 
from external agents. 

Although synthesis of IFN-7 by keratinocytes has not 
been demonstrated, the absence of CDla* Langerhans 
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cells around the acrosyringium in normal skin would be 
consistent with local production of IFN-y, presumably by 
activated T lymphocytes. A similar depletion of CD1a* 
Langerhans cells is observed as a direct effect of IFN-» on 
normal human epidermis.’ Differential expression of 
class II subregion products demonstrated on acrosyr- 
ingium in this study further supports this hypothesis, as 
a similar pattern of class I MHC antigen expression is 
observed on cultured keratinocytes after exposure to 
IFN-7!? and is also seen on keratinocytes in inflamma- 
tory cutaneous diseases where IFN-» is thought to play a 
major role.!? 

This study demonstrates antigen expression on acro- 
syringial epithelium consistent with the hypothesis that 
these specialized keratinocytes are immune-competent 
cells. Although the putative immunological role of the 
acrosyringium in the epidermis is unknown, it is well 
placed to mediate inflammatory reactions arising 
through percutaneous absorption of harmful environ- 
mental agents. 
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Sequence of morphological events during topical 
application of retinoic acid on the rhino mouse skin 


Summary 
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In a study of the comedolytic action of retinoids on the epidermal pseudocomedones of rhino mouse 
skin, the earliest changes and the sequence of events induced by the treatment were investigated. 
Rhino mice were treated topically with all-trans retinoic acid and at various time intervals from day 0 
to 3 weeks, histological and ultrastructural studies as well as quantification of mast cells were 
performed. The earliest changes occurred in the dermis after 2 days of treatment and were 
characterized by degranulation of mast cells, clumping and association of Langerhans cells and 
lymphocytes. During the second week of treatment there was hyperplasia. hypergranulosis and an 
increase in the number of membrane coating granules with disorganization of the horny layer both of 
the epidermis and the follicular epithelium. These changes in the proliferation and the differentiation 
of keratinocytes resulted in a comedolytic effect. Associated with these epidermal changes there were 
changes in the dermis with an increased number of mast cells and a decreased number of Langerhans 


cells. 


The skin of the adult rhino mouse (hr? hr'^) is character- 
ized by the utriculi that are derived from the infundibular 
zone of the initial follicular units.' These are histologi- 
cally similar to retentional acneic lesions. such as 
comedones. These rhino mice are used as an in-vivo 
model to evaluate the potential comedolytic action of 
new drugs for the treatment of acne.'? Retinoids 
produce a good comedolytic effect by reducing the 
number, size and diameter of the pseudocomedones.^'' 
We have shown that this comedolytic effect is related to 


changes in the proliferation and the differentiation of 


keratinocytes situated both in the epidermis and in the 
epithelial wall of pseudocomedones.! It is now well 
known that retinoic acid influences keratinocyte differ- 
entiation and proliferation." * Some authors have also 
reported effects on the dermal extracellular matrix.?'? 
and others have examined modifications of the dermal 
inflammatory components in disorders such as psoria- 
sis.!! However, no kinetic experiments have so far been 
reported. 

The aim ofthis study was to determine the sequence of 
morphological events which occur in the different 
compartments of the rhino mouse skin, during treat- 
ment with a topical retinoid. 

Correspondence: Dr F. Bernerd. Centre International de Recherches 


Dermatologiques Galderma, Sophia Antipolis. 06565 Valbonne. 
France. 


Methods 
Animals and treatment 


Three groups of 6-week-old male and female rhino mice 
(hr hr^) (CNRS, La Source. 45000 Orleans France) 
were used. In Groups 1 and 2 the animals were treated 
over the entire dorsal surface with 50 4l of either the 
drug preparation (all-trans retinoic acid gel at 0025% 
w/w (Aberel® gel, Cilag Laboratories) or acetone, once a 
day. 5 days per week. Group 3 was composed of non- 
treated controls. 


Biopsies 


After 2, 3, 5, 8. 10, 12, 15, 17 and 19 days of treatment, 
three animals in each group were sacrificed by cervical 






immersed in formalin, Karnovsky's solu 
liquid nitrogen. 


Histology 


After fixation in formalin, samples were embedded in 
paraffin and 4-um vertical skin sections were stained 
with haematoxylin-phloxin-safran. 
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Electron microscopy 


Biopsies were fixed for 4 h at room temperature in 
Karnovsky's solution (2% w/v paraformaldehyde. 2:5% 
w/v glutaraldehyde in 0*1 M cacodylate buffer. pH 7:4). 
then washed in 5% w/v sucrosed cacodylate buffer. post- 
fixed in 1% OsOy, dehydrated and embedded in Epon 
812. Semithin and ultrathin sections were cut and 
mounted on grids which were then observed with a Jeol 
1200 EX electron microscope operating at 80 kV. 

Some samples were prepared for scanning-electron 
microscopy (SEM). After fixation and dehydration. they 
were critical-point dried and coated with gold. Speci- 
mens were observed with Jeol T300 scanning-electron 
microscope operating at 25-30 KV. 


Quantification of dermal Langerhans cells 


The number of Langerhans cells per 50-um^ area of 
dermis was determined in sections from six non-treated 
animals and from five animals treated with the drug. 
Statistical analysis was performed using the Wilcoxon 
two-sided test for comparison of treated and non-treated 
skin. 


Mast-cell labelling 


Frozen samples were embedded in Tissue Tek (Miles 
Laboratories). Vertical cryosections (5 uum) were fixed in 


4% w/v paraformaldehyde solution in phosphate-buf- 
fered saline (PBS, pH 7:2) for 10 min, washed with PBS, 
incubated with 1/500 FITC-avidin (Miles-Yeda LTD) for 
60 min as previously described, '^ washed three times in 
PBS and mounted. Slides were examined by fluorescence 
microscopy with an Axiophot Zeiss microscope. The 
number of cells was determined using an ocular grid at 
x 20 magnification, counting the mast cells in five 0-5- 
mm" fields in each section. Three alternate serial sections 
were observed for each animal, and the mean value 
calculated. The standard error of the mean was evalu- 
ated for each group of three animals. 


Results 


In acetone-treated skin, no significant modifications 
were observed. 


Histoloqu 


After 5-8 days of treatment the first effects were noted in 
the epidermis and in the epithelial wall of pseudocome- 
dones with an enlargement of the intercellular space 
which disappeared after day 12. Simultaneously there 
was comedolysis and this increased up to day 17. when 
there was a decrease in the size and diameter of the 
utriculi and expulsion of follicular plugs occurred (Fig. 
1). Between days 5 and 12. hyperplastic features were 





Figure 1. Comedolysis during treatment with retinoic acid. (a) Non-treated rhino mouse skin. EC, epidermal comedo. (b) After 5 days of treatment the 
epidermis shows a hyperplastic response and an increased granular laver (arrow). (c) After 17 days of treatment there is comedolysis with a decrease 
in the size and diameter of the comedo. There is no further accumulation of horny material in the follicular canal (x 320). 
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noted in the epidermis and epithelia! wall of the 
comedones (Fig. lb) associated with an increased 
number of epidermal granular cell layers. 


Electron microscopy 


The earliest ultrastructural changes were observed in 





Figure 2. Rhino mouse skin after 2 days of treatment with retinoic acid 
(0-025%) showing degranulated mast cell in the dermis (bar 2 pm), 


Figure 3. After 3 days of retinoic acid 
treatment there is close contact between 
several Langerhans cells (LC) with typical 
Birbeck granules (arrows and insets) and 
lymphocytes (Ly) (bar 2 pm). 


the dermis after 2-3 days of treatment. From day 2 to 
day 5 the mast cells showed evidence of degranulation 
(Fig. 2), but by day 8 continuing degranulation of these 
cells was not observed. 

Dermal Langerhans cells with typical Birbeck gra- 
nules, which were numerous in the non-treated rhino 
mouse skin as well as in the acetone-treated skin, were 
rapidly affected by the topical treatment with the 
retinoid. After 3 days of application some clumping of 
these cells was observed (Fig. 3) and close contact 
between lymphocytes and Langerhans cells was 
observed both in the dermis (Fig. 3) and epidermis. Some 
Langerhans cells were also observed projecting through 
the basement membrane. These features persisted until 
day 10 of treatment. Cytoplasmic and membrane altera- 
tions of dermal and epidermal Langerhans cells were 
then seen from days 10-19 of treatment. The number of 
dermal Langerhans cells showed a significant decrease 
alter 3 weeks of treatment (Table 1). 

After 5-8 days of treatment, some alterations in the 
keratinocytes with intracellular vacuolization, detach- 
ment of the nuclear envelope and an enlargement of the 
intercellular space were seen in the epidermis and 
epithelial wall of the comedones. These changes disap- 
peared by day 12. 

Alter the first week, correlated with the comedolytic 
effect observed on histology, the ultrastructural changes 
primarily concerned proliferation and later differentia- 
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Table 1. Quantification of dermal Langerhans cells before and after 3 
weeks of topical applications of all-trans retinoic acid 


Mean value 


Treatment Animal LC No.ofl. LCU (+SD) 
Non-treated l 3 N 0-375 

2 9 25 0-360 

3 6 Is 333 

4 11 21 D524 

5 4 12 (333 

h X 16 D-500 


4040-09 


Retinoic-acid- 7 l 11 0091 
treated mice 8 4 14 0-286 
9 3 16 188 

10 2 29 O69 

11 7 28 0250 


Oss 


*P<0-01 (Wilcoxon two-sided test); LC. number of Langerhans cells: 
U, square surface of dermis=50 im^: LC/U, number of Langerhans 
cells per 50 um? of dermis. 


tion of keratinocytes. Hyperplastic features with numer- 
ous mitoses were observed. From day 10 to 19. numer- 
ous markers of keratinocyte differentiation were 
modified. The increase in the number of epidermal 
granular cell layers (Fig. 4). was associated with 
increased size and number of the keratohyalin granules. 
which became compact and homogeneously dense. The 
number of intra- and extracellular membrane coating 
granules (MCG) was increased both in the epidermis and 





the follicular epithelium (Fig. 5). Large quantities of 
extracellular multilamellar material were also observed 
in the intercellular space of the stratum corneum (Fig. 
5b). Using SEM, the shape and surface of the corneocytes 
were seen to be changed. Numerous features of prema- 
ture desquamation were observed, including total 
detachment of the stratum corneum (Fig. +b), mainly in 
the infundibular zone of the epithelium wall of com- 
edones. 


Mast-cell quantification 


The avidin-FITC labelling of mast cells is shown in Figure 
6. From day 2 until day 5. the number of these cells 
decreased but by day 8 the number of mast cells had 
returned to the levels found in acetone-treated skin. 
During the third week of treatment, the number of mast 
cells was greatly increased (Fig. 7). 


Discussion 


The present study demonstrates that topical applications 
of all-trans retinoic acid on rhino mouse skin induces a 
dermal response in the early stages which is followed by 
epidermal and follicular effects that lead to comedolysis. 

The early dermal response involves at least three cell 
types: mast cells, Langerhans cells and lymphocytes. 
Mast cells appear to be the first cells to respond. with an 
almost total degranulation after 2 days of treatment. The 
decrease in the number of mast cells during the same 


Figure 4. Modifications of the epidermal 
granular layer during treatment with retinoic 
acid. (à) Non-treated skin. The epidermal 
granular layer is composed of two cellular 
layers. The keratohyalin granules are small 
and irregular in shape. (b) After 3 weeks of 
treatment, the granular layer is increased. 
The keratohyalin granules are large in size 
and have a regular shape and a dense 
structure (bars 2 um). 
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Figure 5. MCG (arrows) in rhino mouse skin 
treated with retinoic acid. (a) Intracellular 

MCG. (b) Extracellular MCG and intercellular 
material in the stratum corneum (SC), (bars 


200 nm) 





Figure 6, Labelling of mast cells (arrows) in rhino mouse skin by the 
avidin-FITC method. (a) Non-treated skin. (b) Skin treated for 3 weeks 


with retinoic acid. The number of mast cells is greatly. increased 


(x 125) 


period could be related to this degranulation, because 
the method used identifies the granules of the cells. A 
similar degranulation was detected during oral treat- 
ment with etretinate'’ and in-vitro experiments have 
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Figure 7. Quantification of the number of mast cells in the dermis 


during treatment with retinoic acid 8B. There is a decreased number at 
the beginning of the treatment. Similar values to those of acetone 





treated skin O are observed during the second week of treatment, and 


an increase in the number of mast cells is observed during the third 
week. Error bars: SEM 


shown that retinoids are able to induce histamine 


'* During the second week of treatment, the 


release. 
mast-cell number returned to normal and increased 
strikingly during the third week. A previous in-vivo study 
in colorectal tissue showed similar results.’ 

Dermal Langerhans cells are frequently observed in 
rhino mouse skin. The unusually high number of this 
cell type. which is involved in presentation of antigens to 
T lymphocytes.'" might be related to alterations in the 
immune system in the rhino mouse.'^ After 3 days of 
treatment with retinoic acid. associations between Lan- 
gerhans cells and lymphocytes were seen and some 
movement was suggested by the Langerhans cells 
projecting into the basement membrane. In agreement 
with previously published reports,'*!? after 3 weeks of 
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treatment the number of Langerhans cells was severely 
decreased, and many of the dermal Langerhans cells 
showed an altered morphology. This occurred simulta- 
neously with the epidermal cytotoxic phase and might 
be related. In certain human pathological conditions, 
oral etretinate restores the number and distribution of 
epidermal Langerhans cells.?^?' Dermal Langerhans 
cells have been stimulated by etretinate in psoriasis." ' 

Vitamin A has been previously shown to induce 
various changes in the immune system,’? and the 
involvement of mastocytes. Langerhans cells and lym- 
phocytes strongly suggest that the early dermal response 
to retinoic acid treatment is mediated via an immune 
reaction. 

The epidermal and epithelial reaction which resulted 
in comedolysis occurred after 5-8 days. reached a 
maximum after day 12 and then stabilized. Comedolysis 
has been shown to be associated with modifications in 
the proliferation and differentiation of keratinocytes.* 
The hyperproliferative response?! does not seem to be 
sufficient to provoke comedolysis.^* and modification of 
keratinocyte differentiation seems to be necessary.’ 
These changes occurred mainly in the upper part of the 
epidermis and follicular epithelium, leading to an 
increased desquamation with a disorganized horny 
layer. This probably caused the expulsion of the follicular 
plugs. Detailed structural changes of the stratum cor- 
neum induced by retinoid therapy have been reported.^ 
These changes were also observed in acneic lesions"? 
and in animals with experimentally induced com- 
edones.?^ Retinoids have also been shown to modify in 
vitro terminal differentiation of keratinocytes? as shown 
by changes in transglutaminase expression?’ and in 
cornified envelope formation. All these effects on termi- 
nal differentiation and consequently on desquamative 
function could explain the benefit of such molecules in 
the treatment of acne. 


Acknowledgments 


The authors thank Drs C.Hensby, M.Bouclier and 
A.Chatelus for help and advice and A.Jomard and his 
colleagues and C.Delain for animal procedures. 


References 


1 Mann J. Hair loss and cyst formation in hairless and rhino mutant 
mice. Anat Rec 1971; 270: 465-500. 

2 Kligman L. Kligman A. The effect on rhino mouse skin of agents 
which influence keratinization and exfoliation. | Invest Dermatol 
1979: 73: 354-8. 


w 


t 


T 


Ashton R. Connor M, Lowe N. Histologic changes in the skin ofthe 
rhino mouse (hr'"hr^) induced by retinoids. J Invest: Dermatol 
1984; 82: 632-5. 

Bernerd F. Ortonne JP, Boucher M et al. The rhino mouse model: 
the effects of topically applied all-trans retinoic acid and CD 271 on 
the fine structure of the epidermis and utricle wall of pseudocome- 
dones. Arch Dermatol Res 1991; 283: 100-7. 

Elias PM. Epidermal effects of retinoids: supramolecular observa- 
tions and clinical implications. J Am Acad Dermatol 1986: 15: 797- 
809, 

Schultz-Ehrenberg U. Orfanos CE. Light and electron microscopic 
changes under oral retinoid treatment. In: Retinoids (Orfanos CE et 
al., eds}. Berlin: Springer-Verlag, 1981; 85-92. 


7 Marcelo. C, Madison K. Regulation of the expression of epidermal 


g 


ic 


> 


20 


tw 
te 


t 
m 


keratinocyte proliferation and differentiation by vitamin A ana- 
logs. Arch Dermatol Res 1984; 276: 381-9. 

Fuchs E, Green H. Regulation of terminal differentiation of cultured 
human keratinocytes by vitamin A. Cell 1981: 25: 251-75. 
Kligman L. Effects of all-trans-retinoic acid on the dermis of hairless 
mice. ] Am Acad Dermatol 1986; 15: 779-85. 

Zelickson A, Mottaz J, Weiss M et al. Topical tretinoin in 
photoaging: an ultrastructural study. J Cutaneous Aging Cosmet 
Dermatol 1988; 1: 41-7. 

Tsambaos D. Orfanos CE. Effects of oral retinoid on dermal 
components in human and animai skin. In: Retinoids (Orfanos CE et 
al.. eds.) Berlin: Springer-Verlag. 1981; 99-108. 

Bergstresser P. Tigelaar R, Tharp M. Conjugated avidin identities 
cutaneous rodent and human mast cells. J Invest Dermatol 1984: 
83: 214-8. 

Tsambaos D. Orfanos CE. Ultrastructural evidence suggesting an 
immunomodulatory activity of oral retinoid. Its effect on dermal 
components in psoriasis. Br J Dermatol 1981: 104: 37-45. 
Cantwell ME. Foreman JC. The actions of retinal and retinoic acid 
on histamine release from rat peritoneal mast cells. Eur | Phamacol 
1989; 160: 43-51. 

Brevard PB, Anderson LG, Magee AC. In-vivo effects of retinoids on 
the histological changes in colorectal tissue. Nutr Rep Int 1985; 31: 
635-48. 

Silberberg I. Apposition of mononuclear cells to Langerhans cells 
in contact allergic reactions. Acta Derm Venereol (Stockh) 1973; 83: 
1-123. 


7 Kawaji H. Tsukuda R. Nakaguchi T. Immunopathology of rhino 


mouse, an autosomal recessive mutant with murine lupus-like 
disease. Acta Pathol JPN 1980: 30: 515-30. 

Hachisuka H, Uno H, Effects of retinoic acid on the epidermal 
Langerhans cells and B-glucuronidase activity in macaque skin. 
Am ] Dermatopathol 1987: 9: 316-23. 

Shiohara T. Kobayashi M, Narimatsu H, Nagashima M. Effect of 
orally administrated aromatic retinoid on murine Langerhans 
cells. Arch Dermatol Res 1987; 279: 198-203. 

Van der Schroetf J, Ruiter D. Bots G. Epidermal Langerhans cells in 
erythrokeratodermia variabilis. Arch Dermatol Res 1982; 274: 
339-48. 

Haftek M. Faure M, Schmitt D, Thivolet }. Langerhans cells in skin 
from patients with psoriasis. Quantitative and qualitative study of 
T6 and HLA-DR antigen expressing cells and changes with 
aromatic retinoid administration. ] Invest Dermatol 1983; 81: 10- 
14. 

Dennert G. Retinoids and the immune system: immunostimulation 
by vitamin A. In: Retinoíds (Sporn S.M. ed). Vol 2. New York: 
Academic Press, 1984; 373-90. 

Connor M, Lowe N. A comparative study of the induction of 
epidermal hyperplasia by natural and synthetic retinoids. J 
Pharmacol Exp Ther 1986; 237: 31-5. 


EFFECTS OF TOPICAL RA ON RHINO MOUSE SKIN 425 


24 Wolff H, Plewig G, Braun-Falco O. Ultrastructure of human induced comedones: an electron microscopic study. Br | Dermatol 
sebaceous follicles and comedones following treatment with 1979: 100: 267-76. 
vitamin A acid. Acta Derm Venereol (Stockh) 1975: Suppl. 74: 99- 26 Rubin A. Rice R. Differential regulation by retinoic acid and 
110. calcium of transglutaminase in cultured neoplastic and normal 


25 Woo-Sam PC. The effect of vitamin A acid on experimentally human keratinocytes. Cancer Res 1986; 46: 2356-61. 


British Journal of Dermatology (1991) 125, 426-435. 


Cell adhesion in Hailey-Hailey disease and Darier's disease: 
immunocytological and explant-tissue-culture studies 


Summary 
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The pathogenesis of Hailey-Hailey disease and Darier's disease was investigated using immunocyto- 
logical and explant-tissue-culture techniques. There was breakdown of the intercellular adhesions 
between keratinocytes in explants from clinically uninvolved skin of patients with Hailey-Hailey 
disease or Darier's disease. The major desmosomal components were present in the cultures and were 
expressed in a punctate peripheral pattern at cell-cell contact sites, but there was diffuse staining of 
acantholytic cells. Plasminogen. which is expressed by basal keratinocytes in normal skin. was 
detected in association with suprabasal acantholytic cells in skin biopsies from these diseases. 
Plasminogen was reversibly displaced from the cells by 6-aminohexanoic acid, suggesting that 
binding is mediated by a reaction with the lysine receptor on the plasminogen molecule, Plasminogen 
was also detected in separating cells in explant cultures and there was cytoplasmic expression of the 


plasminogen activator urokinase by these cells. 
These abnormalities are not unique to either disease and do not account for the phenotypic 
differences between Darier's disease and Hailey-Hailey disease, but plasmin generation may have a 


role in perpetuating cell separation. 


Hailey-Hailey disease (benign familial chronic pemphi- 
gus) and Darier's disease (keratosis follicularis) are both 
dominantly inherited skin diseases in which there is 
abnormal epidermal cell adhesion.'* Darier's disease is 
characterized by the presence of itchy keratotic papules 
predominantly on the upper trunk and scalp. while 
Hailey-Hailey disease presents with uncomfortable ero- 
sions or eczematous, crusted lesions in flexures or at sites 
of trauma. Blisters may occur in both diseases but skin 
fragility is more marked in Hailey-Hailey disease. Suc- 
tion causes intraepidermal cleavage in clinically unin- 
volved skin in Hailey-Hailey disease? but suction always 
causes subepidermal cleavage in normal individuals and 
in clinically uninvolved skin in Darier's disease." There is 
considerable histological overlap between the diseases 
and in both there is breakdown of the desmosome 

keratin filament complexes with subsequent loss of 
cohesion between epidermal cells (acantholysisi." '" 
Immunocytological studies of skin biopsies have demon- 
strated that the major desmosomal components are 
present within the epidermis in both diseases. ' ! but these 
results do not exclude the possibility that there is a 
Correspondence: Dr S.M.Burge. Department of Dermatology. Slade 
Hospital, Oxford OX3 7]H. U.K. 
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structural abnormality in a desmosomal component or 
that there may be an abnormality in the regulation of 
desmosome formation or breakdown. The pathogenesis 
of both diseases remains uncertain. 

The mechanisms which control the formation of 
adhesive junctions at cell-cell contact sites are complex 
and incompletely understood. Appropriate adhesion is 
required for normal growth. mitosis or differentiation. 
Plasminogen activators, which influence epidermal cell 
division. differentiation and migration!" ^ may also 
influence adhesion.'® Plasminogen is detected in the 
basal layer of the epidermis. ' "^? plasmin splits desmo- 
somes in vitro? ^? and plasminogen activation has been 
implicated in the pathogenesis of acantholysis in the 
autoimmune disease pemphigus.'* Plasminogen is 
expressed by the acantholytic cells within lesional skin in 
Dariers disease. Comparative immunocytological 
studies have not been performed in Hailey-Hailey 
disease. but plasminogen activator activity is increased 
in lesional skin in Hailey-Hailey disease. ^^ Plasmino- 
gen activation may contribute to acantholysis in both 
diseases. 

The present study was designed to compare the 
immunocytological characteristics and keratinocyte ad- 
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hesion in Darier's disease and Hailey-Hailey disease. 
Skin biopsies from patients with Hailey-Hailey disease 
were examined by indirect immunofluorescence with 
antibodies to plasminogen and plasminogen activators 
for comparison with previous observations in Darier's 
disease." The characteristics of plasminogen binding 
sites in the epidermis in Darier's disease and Hailey- 
Hailey disease were explored by treating sections with 6- 
aminohexanoic acid (6AHA) which interacts specifically 
with lysine-binding sites on the plasminogen molecule to 
displace plasminogen from its substrate.^* The acantho- 
lytic process was examined by establishing explants of 
skin from patients with Hailey-Hailey disease or Darier's 
disease in culture. The pattern of growth around the 
explants was recorded and the in-vitro expression of the 
major desmosomal components. plasminogen and the 
plasminogen activators, tissue plasminogen activator 
(tPA) and urokinase (uPA), was studied. 


Methods 
Tissue 


Biopsies were taken from five patients with Hailey- 
Hailey disease and two patients with Darier's disease. 
snap frozen and stored in liquid nitrogen until frozen 
sections were cut. The biopsies included involved and 
perilesional skin. Samples of normal skin obtained from 
surgical specimens were used as controls. 

Approval for the study was obtained from the Central 
Oxford Research Ethical Committee and informed con- 
sent was obtained from the patients. 


Chemicals 


6AHA was obtained from Sigma Chemical Company. 
Poole, U.K. Lys-plasminogen was prepared from a 
modified Cohn Fraction HI supplied as a frozen paste 
from the National Blood Transfusion Centre. Elstree, 
U.K., using Sepharose-bound lysine essentially as pre- 
viously described.?? The displaced plasminogen was gel 
filtered and lyophilized in 10-mg quantities. The plasmi- 
nogen showed a typical doublet when analysed by SDS 
gel electrophoresis. Lys-plasminogen was dissolved in 
phosphate-buffered saline prior to use at a final concen- 
tration of 10 ug/ml determined by using an absorption 
coefficient (Exso am 1%) of 16. 


Plasminogen receptor studies 


Endogenous plasminogen was displaced from the epider- 


mis by incubating skin sections in 0-1 mol/! 6AHA for 
30 min followed by thorough washing in 3 x 200 ml 
0-05 mol/l phosphate, NaCl 0-15 mol/l buffer. pH 7:4 
(PBS) for 30 min. Plasminogen was replaced by incubat- 
ing sections for 60 min at room temperature with 10 ug/ 
ml lys-plasminogen. Plasminogen distribution was 
assessed immunohistologically. 


Explant tissue culture 


Superficial 4-mm punch biopsies were obtained under 
local anaesthesia. Biopsies were taken from clinically 
normal and involved skin on the trunk of 10 patients 
with histologically confirmed Darier's disease and from 
clinically normal skin on the trunk of six patients with 
histologically confirmed Hailey-Hailey disease (Tables 1 
and 2). Cultures were not prepared from the involved 
skin in Hailey-Hailey disease because the lesions were 
often secondarily infected and the acantholytic epider- 
mis was fragile and difficult to handle. Normal skin was 
obtained from the trunk of 10 patients during routine 
surgical procedures. The skin biopsies were placed in 
Dulbecco's modified Eagle's medium (DMEM) and pre- 
pared for culture within 3 h. 

Skin was prepared for culture under sterile conditions. 
The biopsy was dipped briefly in 70% ethanol and 
washed in DMEM. After removing any subcutaneous 
tissue, the biopsy was cut into 1-2-mm-diameter frag- 
ments using a scalpel. The fragments were placed on a 
50-mm-diameter culture dish (Cell-cult tissue culture 
products, Sterilin Ltd, Hounslow. U.K.) orientated so that 
the dermis was in contact with the base of the dish and 
allowed to dry for 2-3 min to promote adherence before 
adding 5 ml of culture medium. Explant cultures of 
normal skin were set up on the same day and under the 
same conditions as cultures from patients with Darier's 
disease or Hailey-Hailey disease. Cultures were main- 
tained in DMEM buffered with 20 mM HEPES (4:766 g/l 
and supplemented with 10% newborn bovine serum 
(NBS), glutamine (584-0 mg/l). sodium bicarbonate (2 
g/l). penicillin (5000 IU/ml) and streptomycin (5000 
ng/ml) and incubated at 37°C. All the culture reagents 
were obtained from Flow Lab Ltd. Irvine, U.K. The 
cultures were maintained for a minimum of 5 to à 
maximum of 42 days. Cell outgrowths were observed 
and photographed using an Olympus inverted micro- 
scope (model CK, Olympus Optical Company Ltd, Tokyo} 
with a phase-contrast attachment. 

The explants were prepared for immunocytology by 
placing the culture dishes on ice. washing thoroughly 
with cold PBS and flooding the dishes with 50% 
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Clinically uninvolved skin 








Explants 
showing 
Explants abnormal 

Sex Age Treatment established growth 

M 24 Etretinate occasionally 2 0 

M 37 None 5 5 

F 4l None 7 0 

M 59 None 6 4 

F 27 None 

M 66 Etretinate 3 0 

F 43 None 9 5 

M 19 None 4 D 

M 28 None 5 0 

M 30 None 5 0 

Total 46 $4 (300%) 


Explants 
established — growth 


Table 1. Darier's disease 


involved skin 


Explants 
showing 
abnormal 


l4 11 
8 
7 2 
3 0 
5 2 
6 6 
3 Q 
2 0 
6 0 
54 25 (46%) 


rtt € MÀ MM nM Ó——— À— ÀÀÀ—À— M Ó— M M M 


Table 2. Hailey-Hailey disease 





Clinically uninvolved skin 


Explants showing 





Explants abnormal 

Sex Age established growth 

F 74 5 5 

M 39 4 4 

F 65 6 6 

M 68 5 5 

M 54 5 0 

F 18 4 2 

Total 29 23 176%) 





methanol/50% acetone for 2 min. After further washing 
in PBS the dishes were air-dried and stored at —70?C. 


Antibodies 


Polyclonal antibodies against tissue plasminogen acti- 
vator (tPA) (W50), urokinase (uPA) (W44), and plasmi- 
nogen (W05) were raised in rabbits and characterized in 
the Oxford Fibrinolysis Research laboratory as pre- 
viously described." Antibodies against tPA. uPA and 
plasminogen were used at a dilution of 1/800 in PBS 
with 10% normal swine serum (NSS). Normal rabbit 
serum (NRS) diluted 1/800 in PBS with 10% NSS was 
used as a control. 

Mouse monoclonal antibodies to desmosomal proteins 
1 and 2 (dp1/2: desmoplakins): desmosomal glycopro- 


tein 1 (dg1; desmoglein) and desmosomal glycoprotein 2 
and 3 (dg2/3; desmocollins) were raised in the Cancer 
Research Campaign Medical Oncology Unit, Southamp- 
ton.!' Optimum working dilutions were 1:10 in PBS for 
anti-dp1/2 and neat for anti-dg1 and anti-dg2/3. 


Immunocytology 


Frozen sections. Unfixed 8-um frozen sections were placed 
on multiwelled slides, air-dried and incubated with the 
primary antibody for 60 min at room temperature. 


Cells. The dishes were defrosted and air-dried. The 
fragments of tissue were carefully removed leaving the 
explant outgrowths on the dishes. Each explant was 
isolated from its neighbours by encircling it with water- 
repellent material using a Dako pen (Dako Ltd, Copenha- 
gen. Denmark) Explants were incubated with the 
primary antibody, NRS or PBS for 60 min at room 
temperature (Table 3). 

After washing, specimens were either incubated with 
swine anti-rabbit or rabbit anti-mouse immunoglobulin 
peroxidase-labelled conjugate (Dako Ltd. Copenhagen) 
diluted 1/50 in PBS with 10% FCS and 3% human sera 
or fluorescein-conjugated swine anti-rabbit or rabbit 
anti-mouse immunoglobulin (Dako Ltd. Copenhagen) 
used at a dilution of 1/50 in PBS. Incubations were 
carried out for 60 min at room temperature and 
specimens were given 3x10 min washes in PBS. 
Fluorescein-labelled specimens were mounted in Citif- 
luor (Glycerol/PBS solution. Agar Aids, Stanstead. Essex, 


CELL ADHESION IN HAILEY-HAILEY AND DARIER'S DISEASES 429 








Anti- 
plasminogen — Anti-tPA — Anti-uPA — Anti-dp 
(W05) (W50) (W44) 
Explants 
Normal skin 6 7 7 
Darier's disease 
Uninvolved 8 6 6 
Involved 8 6 9 8 
Hailey-Hailey disease 
Uninvolved 4 4 7 6 


(11-5F) (33.3D) (52.3D) 


Table 3. Number of explants stained with 
each antibody 


Anti dg 





U.K.). The colour was developed in peroxidase-labelled 
specimens using diaminobenzidene and then specimens 
were mounted in Citifluor. The sides were cut off 
the culture dishes. Specimens were examined and 
photographed either by light microscopy or by epi- 
fluorescence using an Olympus Photomicroscope (model 
BHS with BH2 RFL attachment). 


Results 
Morphology of explant cultures 


Normal skin. Sixty explants of normal skin were estab- 
lished in culture. A cohesive outgrowth of keratinocytes 
was visible around the edges of the explants after 48 h. 
Over the following 2 weeks the outgrowth gradually 
expanded to form a flat, well organized keratinizing sheet 
(Fig. 1). The cells were uniform in size and those at the 


Figure 1. Explant of normal skin. The 
cohesive outgrowth of keratinocytes forms a 
well-organized sheet which stratifies as the 
cells mature (phase-contrast light 
microscopy). 


growing edge remained in contact with their neigh- 
bours. In the more mature central areas near the explant 
there was stratification with shedding of cells from the 
surface of the sheet. 


Darier's disease. Forty-six explants of clinically unin- 
volved skin from 10 patients and 54 explants of involved 
skin from nine patients were established in culture 
(Table 1). A fringe of growth was visible around the 
explants after 48-72 h. The pattern of growth was 
abnormal in 30% of the explants obtained from clinically 
uninvolved skin and 46%, of the explants derived from 
involved skin. There was rounding up and separation of 
cells at the advancing edge of the sheet of cells (Fig. 2a) 
and separation and irregularity within the expanding 
sheet in 14/20 of the uninvolved skin explants from 
three patients and in 25/40 of the involved skin explants 
from five patients. 
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Figure 2. Explants of (a) clinically normal skin from Darier’s disease and (bi clinically normal skin from Hailey-Hailey disease. The outgrowth of 
keratinocytes is discohesive and disorganized. Some of the cells are rounded up and have no intercelluar contacts while others are connected by 


attenuated cytoplasmic strands (phase-contrast light microscopy |. 


Hailey—Hailey disease. Twenty-nine explants of clinically 
uninvolved skin from six patients were established in 
culture (Table 2). A fringe of growth around the explant 
was visible after 48-72 h and this extended over 
subsequent days. In five of the six patients the pattern of 
growth was abnormal in 22/24 of the explants. There 
was loss of cohesion in the sheet of keratinocytes. 
Individual cells at the advancing edge rounded up and 
separated from adjacent cells. Some of the cells main- 
tained contact with their neighbours by means of long 
thin cytoplasmic extensions (Fig. 2b). The pattern of 
growth was abnormal in 76% of the explants. 


Desmosomal components in explants 


Dp 1/2. In normal skin there was punctate staining 
concentrated at the periphery of the cells where they 
were in contact with adjacent cells, but there was no 
staining at the free margin of the cells at the advancing 
edge of the culture. In areas of stratification where 
desmosomes connected stratifying cells with underlying 
basal cells there was also punctate staining over the 
surface of the cells and this was often in a linear 
pattern. There was normal punctate staining at the 
periphery of the cells in areas of cell-cell contact in the 
explants from Darier's disease and Hailey-Hailey dis- 
ease, but in the dissociating cells this peripheral punctate 
stain was replaced by strong diffuse cytoplasmic staining 





Figure 3. Explant of clinically uninvolved skin from Hailey-Hailey 
disease stained by indirect immunoperoxidase with antibodies to dpl / 
2 and weakly counterstained with haematoxylin. Punctate peripheral 
staining is visible at cell-cell contact sites in the cohesive areas of the 
outgrowth [—] but there is diffuse staining of the rounded up 
acantholytic cells. 


(Fig. 3). Sometimes stain was visible within the atten- 
uated cytoplasmic projections. 


Dq1 and dg2/3. In normal skin the expression of dgs was 
weak at the periphery of cells at the growing edge of the 
explants and stronger in the differentiating cells. In 
Darier's disease and Hailev-Hailey disease the findings 
were similar to those found with the dps. There was 
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weak peripheral expression of dgs in the cohesive areas 
but there was weak diffuse staining of dissociating cells. 


Protease studies: skin biopsies 


Plasminogen. The results in Hailey-Hailey disease were 
similar to those previously obtained in Darier's disease." 
Plasminogen was detected in a normal pattern in 
association with the basal cells in perilesional skin, but in 
lesional skin plasminogen was also detected in associ- 


ation with the suprabasal acantholytic cells (Fig. 4a). 


Plasminogen receptor studies. Sections from Darier's dis- 
ease (two) or Hailev-Hailey disease (two) were incu- 
bated with 6AHA. Plasminogen was displaced from the 
majority of the acantholvtic keratinocytes as well as the 
basal keratinocytes (Fig. 4b). Plasminogen could be 
restored to the cells by incubating the sections with lysyl 
plasminogen 10 ug/ml for 30 min (Fig. 4c). We suggest 
that plasminogen binds to the surface of cells via a 
reversible interaction involving the lysine receptor. 
Some residual plasminogen was detected in the keratotic 
plug in the lesions of Darier's disease. 


uPA and tPA. These were not detected in normal or 
involved epidermis using indirect immunofluorescence. 


Protease distribution in explants 


Plasminogen. There was weak staining of cohesive cells at 
the growing edge of the cultures. diffuse staining of 
keratinocytes throughout the rest of the cultures and in 
areas of stratification and strong expression in cells 
which were rounding up and being shed from the 
surface of the sheet. There was also intense diffuse 
staining of the dissociating. rounded-up cells at the 
advancing edge of the explants from Darier's disease and 
Hailey-Hailey disease (Fig. 5a). 


tPA. tPA was not detected in the explant cultures (Fig. 
5b). 


uPA. uPA was detected in an irregular granular pattern 
throughout all the cultures but unlike plasminogen. 
uPA was also detected in association with the cell 
membrane at the advancing free margin of the culture. 
In areas of stratification. uPA was expressed by cells 
which were being shed from the surface of the cultures. 
In the explants from Darier's disease and Hailey-Hailey 
disease uPA was also detected within the dissociating 
cells at the advancing edge of the culture. There were 
dense clumps of perinuclear staining within these cells 


(Fig. 5c). 





Figure 4. Lesional skin in Hailey-Hailey disease stained by indirect immunofluorescence with an antibody to plasminogen (WO51. Ga) Flu scence in 


the acantholytic cells throughout the lesion. (b) The skin section was treated with O- | mol: 1 6AHA and plasminogen was displaced from the cells. te) 


Plasminogen could be restored to the cells by incubating the section with lysyl plasminogen 10 pg/ml for 30 min 
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Figure 5. Explant of clinically uninvolved skin from Hailey-Hailey 
disease stained by indirect immunoperoxidase with antibodies to (a) 
plasminogen (W05). (b) tPA (W50) or (c) UPA (W44) and weakly 
counterstained with haematoxylin. (a) The separating keratinocytes 
are stained diffusely for plasminogen |— |. (b) tPA is not detected in the 
explant. (c) uPA is detected in a perinuclear distribution within the 
acantholytic keratinocytes. 


Discussion 


This study has demonstrated abnormalities in the 
adhesive behaviour of explanted keratinocytes and 
changes in the distribution of staining for components of 
the plasminogen-plasmin system, desmosomal proteins 
and desmosomal glycoproteins in acantholytic cells in 
Darier's disease and Hailey-Hailey disease. The findings 
were similar in the two diseases and none of the results 
suggest an explanation lor the differences between the 
diseases. 

Cell dissociation was observed in explant cultures 
derived from the clinically normal skin of patients with 
Darier' disease or Hailey-Hailev disease. Abnormal 
adhesion was more marked in the cultures of cells from 
patients with Hailey-Hailey disease than in those from 
patients with Darier's disease but there were some areas 
of normal cohesive growth in each explant and in some 
explants the entire outgrowth was cohesive. Similar 
abnormal patterns of growth have been observed in 
explants from Darier's disease and Hailey-Hailey dis- 
ease?*^* and cultured keratinocytes from Hailey-Hailey 
disease." ^" There is a generalized abnormality in kerati- 
nocyte adhesion in these diseases but it is only revealed 
under certain conditions. The triggers for desmosomal 
junction breakdown have not been defined. 

In order to examine the contribution of the major 
desmosomal components to acantholysis. the explants 
were stained with antibodies to dp1/2, dgl and dg2/ 3. 
In the normal skin the major desmosomal components 
were detected in a punctate distribution on the surface of 
the keratinocytes in areas of cell-cell contact. There was 
punctate intercellular expression of dps throughout the 
culture, weak expression of dgs in areas of cell-cell 
contact at the advancing edge of the culture and 
stronger expression of dgs by differentiating cells nearer 
the centre of the explant. The results were similar to 
those described in previous studies. " There was similar 
peripheral punctate staining around the keratinocytes in 
the cohesive areas in the explants of skin from Darier's 
disease and Hailey-Hailey disease, but in areas of cell 
separation, the acantholytic cells lost the punctate 
membrane staining and were stained diffusely. Dps were 
expressed more strongly than dgs. The diffuse patterns of 
staining which we have demonstrated in the acantholy- 
tic cells in culture are similar to those seen within 
epithelial cells cultured in low-calcium medium." ** 
These cells lose their cell-cell attachments with interna- 
lization and degradation of desmosomes. Diffuse cyto- 
plasmic fluorescence with dp antibodies is also observed 
when the desmosomes of a rat bladder carcinoma line 
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are destabilized. Biochemical analysis suggests that a 
considerable portion of the dp pool is soluble. The 
acantholytic cells in skin biopsies from both diseases also 
stained diffusely for desmosomal components.!! The 
cytoplasmic expression of desmosomal components in 
the acantholytic cells in Darier's disease and Hailey- 
Hailey disease may reflect solubilization and proteolytic 
degradation of internalized desmosomal components. 
Breakdown of desmosomes may be secondary to a subtle 
structural abnormality in a desmosomal component or 
another cell adhesion molecule. 

Normal epidermis contains components of the plasmi- 
nogen-plasmin system which are important growth 
regulators? and which may contribute to acantholy- 
sis." In order to explore the role of proteases in the 
acantholytic process, skin biopsies and cultured cells 
were stained immunocytologically for plasminogen and 
the plasminogen activators, uPA and tPA. Normally 
plasminogen is detected in association with the basal 
keratinocytes but is no longer expressed immunocytolo- 
gically once the cell moves into the suprabasal compart- 
ment.!?2? This change may be secondary to internaliza- 
tion or blocking of plasminogen receptors on suprabasal 
cells. Suprabasal cells in Hailey-Hailey disease re- 
express or continue to express plasminogen when they 
become acantholytic. There is a similar change in 
plasminogen expression in the acantholytic cells in the 
lesions of Darier's disease.?" Plasminogen is also detected 
in association with the dissociating cells in explant 
cultures from both diseases. Plasminogen may be bind- 
ing to a cell surface receptor on both normal basal cells 
and acantholytic cells as it is reversibly displaced by 
6AHA. Plasminogen receptor expression is rapidly and 
reversibly upregulated in non-adherent monocytoid 
cells and enhanced plasminogen binding is correlated 
with an increased capacity to generate plasmin.^^ Cell- 
associated plasmin probably plays a physiological role in 
regulating cell migration in non-adherent cells. but in 
diseases plasmin generation may interfere with re- 
attachment of acantholytic cells. 


As keratinocytes differentiate, intracellular levels of 


plasminogen activator (PA) increase so that the highest 
levels are detected in cells shed from differentiating 
cultures.!? We were unable to detect PAs immunocyto- 
logically in intact skin, but in culture our results 
demonstrated that uPA was strongly expressed by 
differentiated cells being shed from the surface of the 
epithelial sheets and on the free margin of cells at the 
leading edge of the normal explant cultures. uPA is 
detected in differentiating keratinocytes being shed from 
the surface of neonatal cell cultures! ^! *!^ and may have 


a physiological role in desquamation. uPA has also been 
demonstrated in keratinocytes at the edge of healing 
wounds! as well as in the migrating edge of colonies of 
keratinocytes in culture. ^^ Specific receptors for the A 
chain of uPA are present on the surface of keratino- 
cytes!” and interaction of epidermal keratinocytes 
with uPA stimulates cell movement. This reaction 
appears to be independent of plasmin generation! ^?? and 
uPA may have an important role in controlling cell 
migration. 

There was strong focal perinuclear expression of uPA 
within the dissociating cells at the edges of the cultures of 
cells from Darier's disease and Hailey-Hailey disease. 
'This pattern of staining was not seen in the cohesive cells 
at the edge of the normal explants. uPA gene expression 
with synthesis ofthe protein is induced in porcine kidney 
cells both by disruption of cytoskeletal structures and by 
maintaining cells in suspension.?? Changes in cell shape 
have a profound effect on uPA mRNA with secondary 
alterations in the adhesive properties of the cells." The 
increased intracellular expression of uPA which we have 
demonstrated in the acantholytic keratinocytes may be 
secondary to the loss of cell-surface attachments and 
change in the shape of the cell. 

We did not detect tPA in the explants. This is 
consistent with the observations that mRNA for tPA is 
not detected in normal epidermis and tPA has not been 
detected immunocytologically in sections of normal 
epidermis in previous studies. ^^? Previous authors have 
found both immunocytological and biochemical evi- 
dence that cultured keratinocytes contain tPA.'® The 
discrepancy between this data and our own immuno- 
cytological findings in the explants may reflect variation 
in antibody specificities or sensitivities but there are 
other possible explanations. Previous data was generally 
derived from cultures of neonatal foreskin. Cultured 
neonatal keratinocytes contain mRNA for tPA as well as 
uPA and therefore resemble pathological epidermis." 
We have used explants of adult keratinocytes which may 
be more similar to normal adult epidermis and the 
presence of dermal fibroblasts in the explants may 
modify the behaviour of the cells. The neonatal keratino- 
cytes in previous studies had been exposed to trypsin and 
passaged which may alter the characteristics of the cells. 
We did not supplement our culture medium with 
epidermal growth factor, hydrocortisone or cholera 
toxin. which were generally used in previous studies. 
Abnormally high amounts of tPA enzymatic activity 
have been detected in Hailey-Hailey disease as well as a 
number of other unrelated conditions, and the authors 
consider that this reflects a non-specific epidermal 
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response to the disease processes rather than implying 
that tPA has a pathogenic role in the diseases. °>? 

We suggest that the changes in expression of plasmi- 
nogen and uPA which we have demonstrated in the 
acantholytic cells occur after the breakdown in cell 
adhesion. Once a cell has lost its surface attachments, it 
rounds up and there are profound changes in the 
cytoskeleton. Signals which influence receptor ex- 
pression may be transmitted to the cell membrane. or 
messages may pass from the cell membrane into the 
nucleus to alter protein synthesis. Alterations in mor- 
phology may modify the expression of both intracellular 
and cell surface proteases. The results indicate that the 
acantholytic cells have proteolytic potential but the role 
that proteolysis plays in the initiation of acantholvsis is 
uncertain. Plasmin generation may augment acantho- 
lysis or prevent reattachment of cells. The abnormalities 
which we have detected are not unique to either disease 
and do not account for the phenotypic differences in the 
diseases. 
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The blood flow rate in subcutaneous adipose tissue was measured on the lower legs of 11 patients with 
chronic lower-leg venous insufficiency and ulceration and in eight age-matched control subjects for 
12-20 h, under ambulatory conditions. using the !Xe wash-out technique with portable Cadmium 
telluride (CdTe(Cl)) detectors. In both groups, the change from an upright to a supine position at the 
beginning of the night period elicited an instantaneous increment in the blood flow rate of 30-40% 
with a decrease in the central and local postural sympathetic vasoconstrictor activity. After 
approximately 1 h of sleep. a considerable increase in blood flow rate was seen in both patient and 
control groups which persisted for nearly 100 min. In the patient group, the mean increase was 13794 
compared to a mean increase of 68% in the control group (P « 0-01). The blood flow then returned to 
the same level as at the beginning of the night and remained stable until the subjects woke in the 
morning. The differences between this nocturnal hyperaemic phase and the adjacent phases were 
highly significant in both groups (P « 0-0001 and P «0:005, respectively). The blood flow levels 
measured on the second day were of the same magnitude as those registered on the first day. The mean 
values of the wash-out rate constants (k) ofthe two groups were of the same magnitude in all phases of 
subcutaneous blood flow level. except in the hyperaemic phase, where it was significantly higher in 


the patient group (P «0:01 ). 


The pattern of the nocturnal blood flow rate corresponded to that described previously in a younger 
healthy population, but with quantitative differences, which suggests that the abnormality occurs in 
the neural, humoral or metabolic factors involved in the nocturnal hyperaemic response. 


Determination of local blood flow rates by means of the 
local radioisotope wash-out technique was described by 
Kety 40 years ago.'" Applying the lipophilic tracer 
! Xe, a method was established for determination of 
absolute blood flow rates and relative changes in blood 
flow rates in cutaneous and subcutaneous tissue. ^ ^ The 
method has been widely used in a number of clinical 
conditions using a stationary Nal( Tl) detector system for 
measurements over short periods of time under labora- 
tory conditions. The innovation of a portable CdTe(Cl) 
detector system allowed prolonged measurements under 
out-patient conditions.^ * 

In recent studies, we have performed measurements of 
subcutaneous blood flow rates over 12-16 h under 
ambulatory conditions on the medial and distal aspect of 
the right lower legs of normal human subjects. An 
atraumatic, epicutaneous labelling technique and the 
portable CdTe(Cl) detector system have been used.*!^ 
Correspondence: Dr J.H.Sindrup. Frederiksberg Alle 32.4.th. DK- 1820 
Frederiksberg C. Denmark. 
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Characteristic nocturnal fluctuations were observed. 
The change from an upright to a supine position on day 
l at the beginning of the night period elicited an 
increment in the blood flow rate of 30-40% in accord- 
ance with a decrease in central and local postural 
sympathetic vasoconstrictor activity. About 90 min 
later. there was an additional blood flow rate increment 
of considerable magnitude. The mean increase was 84%. 
but in several cases, an increment 20095 was mea- 
sured. The duration of this nocturnal hyperaemic phase 
was 100 min and a possible relationship with neuro- 
genic or thermoregulatory adjustments and/or active 
cutaneous/subcutaneous vasodilation during sleep has 
been proposed.? 

There is still disagreement as to the pathogenesis of 
lower-leg venous ulcers. Some authors have focused on 
morphological changes in the pericapillary bed due to 
sustained venous hypertension causing impaired oxy- 
gen delivery to the skin and subsequent cutaneous; 
subcutaneous changes.! '' Others have focused on 


neurogenic microcirculatory adjustments to changes in 
the venous intraluminal pressure.!* !^ In a recent study, 
we found that the activation/deactivation of the local 
veno-arteriolar axon reflex in lower leg subcutaneous 
tissue was preserved during the change from passive 
dependency to exercise on walking in patients with 
phlebographically verified chronic venous insuffi- 
ciency.” 

The present study was performed to determine 
whether the nocturnal regulation of subcutaneous blood 
flow was normal in patients with chronic venous 
insufficiency and chronic venous leg ulcers. 


Methods 


The study group comprised 11 patients with chronic 
venous ulceration of the lower leg (aged 66-04 13-1 
years, mean, SD). Five were female (aged 66-0-- 14-7 
years) and six were male (aged 66-0 + 13:1 years). The 
patients had unilateral or bilateral ulceration of the legs 
and all the ulcers had been present for more than 2 
months (16-7 x: 12-0 months, mean, SD). The systolic 
arm blood pressure was measured using a sphygmo- 
manometer and the systolic ankle and toe blood pres- 
sures by the strain-gauge technique. '* In all patients, the 
systolic ankle/arm index of the examined leg was > 0:90 
mmHg and the systolic toe blood pressure > 60 mmHg. 
All patients had phlebographic evidence of incompetent 
perforating veins in the examined leg. 

Eight age-matched, healthy subjects served as con- 
trols (aged 63:1-- 16:6 years). Two were female (aged 
80-5 € 10-6 years) and six were male (aged 57:3 14-3 
years). None of the patients or controls were receiving 
calcium antagonists, fj-blocking agents or angiotensin- 
converting enzyme inhibitors. None had chronic heart 
failure, diabetes mellitus, and none had had hyperten- 
sion or any symptoms or signs indicating peripheral 
atherosclerosis. 

The study was approved by the local ethical com- 
mittee and informed consent was obtained from the 
patients and controls. 


Experimental procedure 


In the patients with chronic venous leg ulcers, the blood 
flow measurements were performed on the medial aspect 
of the ulcer-bearing lower leg. The measurements were 
performed proximal to and in the immediate vicinity of 
the ulcer. All the selected patients had ulcers located on 
the medial aspect of the lower leg. and if bilateral 
ulceration was present, the right lower leg was chosen. 
In the healthy control subjects, the blood flow measure- 
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ments were performed on the medial aspect of the right 
lower leg 10 cm proximal to the malleolar level. 

One millilitre of a saline solution of the gas ! "Xe (5 
mCi- 185 MBq) was injected into a gas-tight (Mylar 
membrane) chamber attached to the surface of the skin 
by means of double-sided adhesive tape. The exposure 
time was between 60 and 120 s during which diffusion 
of the tracer through the epidermis and convective 
transport by blood flow through the dermis to subcutis 
took place. The solution was drawn back into the syringe 
and the surplus of !?Xe was dabbed off and blown away. 
The diameter of the labelled skin area was 4:0 cm. This 
atraumatic. epicutaneous labelling technique has been 
previously described.^^* Portable CdTe(C1) semicon- 
ductor detectors were mounted over the central part of 
the labelled area. The detectors were fixed directly on to 
the skin surface by means of adhesive tape, which has 
been found to have no influence on the ! Xe disappear- 
ance measurements.^ A single layer of Mylar membrane 
was interposed between the detector and the skin surface 
to avoid accumulation of ! "Xe in the rubber cap of the 
detector during the measurement." As the detectors 
weigh about 25 g each, and the fixation was made with 
care, pressure-induced influence on subcutaneous adi- 
pose tissue blood flow rate could be assumed to be of no 
significance. 

The measurements were not commenced until at least 
90 min after the labelling procedure in order to allow the 
lipophilic tracer to be deposited primarily in the subcuta- 
neous adipose tissue.*'? The wash-out rate constants 
from the subcutaneous depot of '?*Xe were recorded 
continuously by the Memolog 500 or 600 system (B. 
Simonsen Medical A/S, Randers, Denmark) as pre- 
viously described.'? During measurement, counts were 
accumulated at 1-, 2- or 4-min intervals in a portable- 
data storage unit. The duration of each measurement 
was between 12 and 20 h, depending on the magnitude 
ofthe depot applied and on the blood flow rate. Typically. 
a measurement started at approximately 3:00 p.m. and 
ended at 10:00 a.m. the following day. During this 
period. which took place under ambulatory conditions, 
the subjects recorded their physical activities, time of 
meals and sleeping periods. The subjects performed their 
normal activities during daytime (standing. walking and 
sitting) and slept in a supine position at night. The 
subjects were not allowed to drink alcohol. 


Analysis of data 


The counts collected were computed and the logarithmi- 
cally transformed clearance curves from relevant time 
periods were plotted. Linear regression analysis was 
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performed. and only rate constants (k) from curve 
sections with a correlation coefficient (r) » 0:80 were 
taken into consideration. A few, minor curve sections 
were rejected on the basis of this criterion; however. in 
no cases were all data from an experiment omitted. 
Irregularities on the curves were typically due to either 
geometrical disturbances between the detector and the 
isotope depot or temporary detector circuit noise. 

The curves were analysed for goodness of fit and 
linearity by linear regression analysis, and the distribu- 
tion of the residuals were inspected on a plot. According 
to the former. the majority of the curves could be divided 
into five phases as follows: phase 1 =day 1. phase 2. 3 
and 4 — night, phase 5 — day 2. Phase 2 was the initial 
supine period in bed after standing and was without the 
influence of any central or local postural vasoconstrictor 
activity. This phase was chosen as the reference level 
(Index = 1:00) and the blood flow levels during the other 
phases of measurement were calculated relative to 
phase 2. 

During the night period. three distinct phases were 
detected, with highly significantly different isotope 
wash-out rates (phases 2, 3 and 4). The two break points 
between the three nocturnal phases were not associated 
with any known events. The determination of these two 
break points was not based solely on visual inspection. 
First the logarithmically transformed wash-out curve for 
the night period was inspected, then the residuals were 
generated and inspected on a plot." The approximate 
location of the points on the wash-out curves where the 
wash-out rate constant changed (the break points) 
corresponded to the inflexions on the residual plot. The 
accurate location of the break points (time/count 
number on x-axis) was subsequently determined by 
computerized multiregression analysis by means of the 
least sum of squares." The subcutaneous blood flow rate 
(SBF) can be calculated from: 


SBF = 4 kx 100 mix (min x 100g) ' 


Lambda (4=10 ml xg ' in normal subcutaneous tis- 


sue) denotes the tissue-to-blood partition coefficient of 
the tracer in the tissue investigated. Assuming ^ to be 
constant throughout the measurement. relative 
changes in the wash-out rate constant (k) reflect relative 
changes in the SBF. 

The levels of significance between the different blood 
flow rate phases within the two groups were determined 
by means of the Student's t-test for paired samples 
(SPSS). The independent-samples t-test (SPSS) was used 
for comparisons of phases between the two groups. A P 
value « 0-05 was considered significant. 


Results 


A logarithmically transformed ''Xe wash-out curve 
from a 13-h day/overnight measurement on the lower 
leg of a patient with chronic venous insufficiency is 
shown in Figure 1. A similar curve recorded from the 
lower leg of an age-matched normal human subject is 
shown in Figure 2. The blood flow rate patterns of the 
two subjects were identical. It is evident that the night 
period could be divided into three separate curve 
segments with different slopes. 

The mean indices and durations of the different phases 
in 11 patients with chronic venous ulcer and in eight 
age-matched controls are shown in Table 1. The blood- 
flow-rate pattern of the two groups was identical. 
Approximately 1 h after the subjects went to sleep, the 
blood flow rate suddenly increased by 137% in the 
patient group and by 68% in the control group. This 
difference between the patients and the controls was 
statistically significant (P « 0-01). In both groups. the 
duration of this hyperaemic phase was approximately 
100 min. after which the blood flow rate returned to the 
prehyperaemic level. Also, in both groups. highly signifi- 
cant differences were found between the blood flow rate 
indices of phase 2 and 3 as well as between phase 3 and 4 
(P « 0:0001 and P « 0-005. respectively). No significant 
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Figure 1. Logarithmically transformed ! "Xe clearance curve recorded 
over 13 h from a depot on the lower leg of a patient with chronic 
venous insufficiency. A characteristic three-phasic isotope wash-out 
rate pattern can be seen during the night period. Highly significant 
differences were found between the wash-out rates of phases 2 and 3 as 
well as between phases 3 and 4 (P<0-0001). No significant difference 
was found between phases 1 and 5. The points of significant change in 
the wash-out rates are indicated by small arrows on the curve. 
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Figure 2. Logarithmically transformed ! ?Xe clearance curve recorded 
over 12 h from a depot on the lower leg of a normal human subject. A 
characteristic three-phasic isotope wash-out rate pattern during the 
night period can be observed. Highly significant differences were found 
between the wash-out rates of phases 2 and 3 (P « 0-005) as well as 
between phases 3 and 4 (P «0-0001). No significant difference was 
found between phases 1 and 5. The points of significant change in the 
wash-out rates are indicated by small arrows on the curve. 
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difference was found between the indices of phase 1 and 
phase 5 (day 1 and day 2) in either of the groups 
(P=0-41 and P=0-47, respectively). Thus, the blood 
flow levels on the first and on the second day were 
identical, and no further significant changes could be 
demonstrated in the blood flow levels. The mean values 
of the !?Xe wash-out rate constants (k) in the different 
phases of lower leg subcutaneous blood flow rates in the 
patient and the control groups are shown in Table 2. The 
wash-out rate constants (k) of the two groups were of the 
same magnitude in all phases, except in the hyperaemic 
phase (phase 3), where it was significantly higher in the 
patient group (P « 0-01). 


Discussion 


The present study was carried out to investigate the 
regulation of the diurnal subcutaneous blood flow in the 
lower legs of patients with severe chronic venous 
insufficiency, i.e. chronic lower leg ulceration. Compet- 
ing peripheral atherosclerosis was ruled out by the 
normal systolic ankle and toe pressures in the patient 
group. An identical diurnal subcutaneous blood flow 


Table 1. Indices and durations of different phases of subcutaneous blood flow rate in the lower legs of 1 1 patients with chronic venous leg ulcers and 


eight normal human subjects 





Phase 1 (day 1) Phase 2 (night) 


Phase 3 (night) Phase 4 (night) Phase 5 (day 2) 





Ulcer group 
Index 0-84 40-19 1-00 


Duration (min) 122483 70457 
Controls 

Index 0724014 1-00 

Duration (min) 128488 56431 


2:37 x0:53** 
108+ 60 


1-1040°56™ 
2334113 


0-93 40-38 
1184396 


1-68 + 0-40* 
115445 


0-97 x 0:38"* 
2384 100 


0-664: 0:05 
104465 





Values are mean + SD. *P « 0-005, **P<0-0001, compared to previous phase. Phase 1 =day 1 (walking, standing and sitting), phase 2 = start of 
night (supine rest in bed: reference level), phase 3 = hyperaemic phase (asleep in bed), phase 4 = rest of night (asleep in bed), phase 5 = day 2 (walking. 
standing and sitting). 


Table 2. Mean values of the ! "Xe wash-out rate constant (k) in the different phases of subcutaneous blood flow rate in the lower legs of 11 patients 
with venous leg ulcers and in eight age-matched control subjects 





Phase 1 (day 1) Phase 2 (night) Phase 3 (night) Phase 4 (night) 


3.619 10-9x5:3 


Phase 5 (day 2) 











k (ulcer group) ( x 107 )/min) 42419 34]1:6 


k (control group) ( x 107 "/min) 3-141-4 6-242°5 3-9412 2241-2 


Values are mean +SD. The phases are explained in Table 1. 
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rate pattern was demonstrated in the lower legs of 
patients with chronic venous insufficiency and in an 
age-matched control group. Three significantly different 
blood flow levels were discovered during the night 
period. The change from an upright to a supine position 
on day 1 at the beginning of the night period elicited an 
instantaneous increase in the blood flow rate of approxi- 
mately 30-4096. This is in accordance with the expected 
changes in blood flow rate due to deactivation of central 
and local sympathetic reflexes and humoral vasocon- 
strictor factors during orthostatic manoeuvres. ^ ^" 
Furthermore, it is in accordance with our recent study of 
the lower leg subcutaneous blood flow during walking 
and passive dependency in chronic venous insuffi- 
ciency.!^ 

After approximately 1 h of sleep. a considerable 
increase in blood flow rate was seen in both groups. In 
some individuals there was an abrupt twofold elevation 
of the blood flow level which persisted for nearly 100 
min. The blood flow subsequently returned to the same 
level as at the beginning ofthe night and remained stable 
until the subjects woke in the morning. The blood flow 
levels measured on the second day were of the same 
magnitude as those registered on the first day. 

However, there were quantitative differences. as the 
ulcer patients had a significantly higher blood flow level 
during the nocturnal hyperaemic phase compared to the 
age-matched controls. The preceding and the succeed- 
ing blood flow levels were of the same magnitude in the 
two groups, estimated from the wash-out rate constants. 
Absolute blood flow rates should not be calculated for the 
ulcer patients without determination of the tissue-to- 
blood partition coefficient (4) of the tracer in the 
particular tissue investigated. Lambda in the lipoder- 
mato-sclerotic tissue ofthe patients with chronic venous 
leg ulcers is expected to be lower than that known in 
healthy controls, but this difference alone could not 
account for the measured relative difference in the 
nocturnal hyperaemia response. This finding might 
indicate a state of capillary hypertension in the patients 
during the nocturnal hyperaemic phase, with sub- 
sequent induction of morphological and functional 
changes in the capillary bed of the patients with chronic 
lower-leg venous insufficiency. It might also be related to 
an abnormality in subcutaneous metabolism (oxygen 
extraction) or might be secondary to morphological and 
functional changes in the vasculature. The present 
findings of hyperaemia are, however. in contrast to the 
findings of Cherry et aL." who in a recent study 
demonstrated reduced post-ischaemic (post-occlusive) 
hyperaemic responses and an increased time to peak 


hyperaemia by laser-Doppler fluxmetry in a correspond- 
ing patient group. 

The eliciting mechanisms of these nocturnal fluctua- 
tions in subcutaneous blood flow levels are unknown. 
The sudden increase in blood flow rate points to a change 
in regulatory mechanisms within a very short time 
period. Four different eliciting mechanisms may be 
implicated: (i) local and/or central thermoregulation; 
(ii) local metabolic (myogenic) factor(s); (iiij local or 
central neurogenic control; or (iv) humoral factor(s). 
The possible significance of local thermal influences in 
the area under investigation were ruled out in a previous 
study, where measurements were performed over 6 h in 
the daytime with the subjects awake in the supine 
position. We were unable to demonstrate any hyperae- 
mic phases under these conditions.? Thus the observed 
hyperaemic phase is not related to local thermal changes 
but seems to be related to other physiological events 
during or due to sleep. 

In a previous study we found a highly significant 
positive correlation between the latency periods (phase 
2)to the onset of the nocturnal hyperaemic phase (phase 
3) during simultaneous measurements on identical 
locations on the right and left lower legs (J.H.Sindrup et 
al.. unpublished data). This may point to a central 
adjustment of cardiovascular regulatory mechanisms 
during sleep. although local metabolic factors cannot be 
excluded. 1f centrally elicited. the adjustment may be 
neurogenic or humoral and may possibly be related to 
central thermoregulation.?? Vasomotor tone in skin and 
muscle tissue is known to be modulated by supraspinal 
and spinal sympathetic reflexes as well as a local 
sympathetic veno-arteriolar axon reflex.!^^"2? 

During the night, great fluctuations can be observed 
in many cardiovascular factors such as systemic blood 
pressure, heart rate, catecholamines, angiotensin H and 
thermoregulation.?? and each of these components can 
potentially influence the blood flow level in subcuta- 
neous tissue. The nocturnal increase in subcutaneous 
blood flow rate was of a high magnitude. Five minutes of 
total ischaemia was shown to be necessary to produce 
identical increments in the subcutaneous blood flow rate 
in the initial post-ischaemic hyperaemic phase, but 2:5 
min after the ischaemia period, the blood flow rate had 
normalized.^ In the present study, the hyperaemic 
period lasted approximately 100 min. Our data points to 
a resetting of the autoregulation curve towards a higher 
blood flow level during this period of the night. This is 
especially interesting, because systemic blood pressure is 
expected to decrease by 15-20% during this part of the 
sleeping period.” A similar resetting of the auto- 


- 


regulation curve has also been described in the brain 
during hypercapnia and hypoxia.???! 

The hyperaemic response in the age-matched controls 
was somewhat lower than that measured previously in a 
younger healthy population.? In that study, the inter- 
assay coefficients of variation were of the magnitude of 
25-3096, which could partially explain this difference. 
However, the measured difference between normal 
subjects of different ages might suggest a weakening of 
the hyperaemic response with increasing age. 

It appears that local as well as central postural 
regulating mechanisms are intact in patients with sevére 
chronic venous insufficiency. The factors involved in the 
diurnal blood flow regulation show quantitative differ- 
ences. This adds to the debate concerning the pathophy- 
siological mechanisms for the tissue damage tn lower leg 
venous hypertension.!^!^ A major role for the local 
veno-arteriolar axon reflex!^-5 in the pathogenesis of 
venous leg ulceration seems less probable from our 
studies." 
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Psoriasis can be triggered by haemolytic streptococcal infections. As M protein is a major pathogenic 
surface antigen in these streptococcl, the cross-reactivity between streptococcal M protein surface 
antigens and human epidermis was investigated. The conserved component common to the few M 
proteins investigated consists of an alpha-helical ‘coiled-coil’ configuration, similar to sub-units of 
human keratin. The amino acid sequence of protein M6, one of the M proteins that has been fully 
sequenced, was compared with that of 4721 ubiquitous peptides, by computer-assisted analysis using 
a protein-sequence data bank. Of all human proteins in the data bank 50-kDa keratin type 1 showed 
the closest homology with protein M6. Further evaluation revealed that this homology mainly 
involved the heptapeptide repeat patterns, which form the alpha-helical ‘coiled-coil’ structure, in both 
M6 and 50-kDa keratin. 

Cryostat sections of normal, involved and uninvolved psoriatic skin were studied for cross-reactivity 
with rabbit antisera raised against 10 different M proteins. All these antisera reacted with the stratum 
corneum of normal and psoriatic epidermis to a variable extent. Staining of keratinocyte cytoplasm 
was also observed, but this tended to be more prominent in lesional than in uninvolved and normal 
skin. Some of the M antisera also stained dendritic cells in the upper dermis as well as endothelium and 
smooth muscle. These cross- -reactivities might be relevant to the pathogenesis of post-streptococcal 
psoriasis. ' 


Beta-haemolytic streptococcal infection is a well known 
trigger of guttate psorlasis.! There have been few studies 
on the types of streptococci which are associated with 
this phenomenon, but as yet only streptococcal grou 

which express the M protein surface antigens (groups A! 
C and G) have been implicated.^? Guttate psoriasis may 
precede chronic plaque psoriasis.* These clinical obser- 
vations could be explained at least in part by immunolo: 
gical cross-reactivity between streptococcal M protei 

surface antigens and components in human skin. To 
investigate this further a comparison was made of 
amino-acid sequence homology between the M6 strepto- 
coccal surface antigen and 4721 other proteins with 
known sequences. Furthermore, antisera raised against 
10 different M proteins were tested for reactivity spiel 


sections of human skin. 


Methods 


Homology analysis 


The sequence of the M6 protein? was compared to a 


Correspondence: Dr J.McFadden, Institute of Dermatology, St Tho- 
mas's Hospital, London SE1 7EH, U.K. 


sequence data base of the protein identification resource 
(PIR). The data base contains sequences of 4721 
ubiquitous peptides, 1626 of which are mammalian. 
Proteins from plants, fungi, prokaryotes, animal and 
plant viruses and bacteriophages were included; one 
other M protein, M5, has been fully sequenced and this 
was included in the data base. Homology was expressed 
as the overall percentage of amino-acid sequences which 
were identical, and the homology was also analysed in 
terms of regional identities. The proteins were then 
ranked by a computer program ('Prosis', Hitachi Ameri- 
can, CA, U.S.A.) according to their structural homology 
with protein M6. This program takes account of both the 
overall and the regional homology. 


Assessment of immunological reactivity between M protein 
antisera and human skin 


Skin samples. Nineteen punch biopsies (4-mm diameter) 
were obtained, five from normal skin, seven from 
uninvolved skin and seven from involved areas of 
psoriasis. Biopsies from the uninvolved psoriatic skin 
were taken at least 1 cm away from the lesions. All the 
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samples were immediately frozen in tissue tek H OCT 
compound (Lamb. London, U.K.) and kept at — 80°C. 


M antisera. Pepsin extracts of M proteins were prepared 
by a pepsin digestion? and rabbit antisera against 10 
different M proteins (M1, M2, M3. M6, M9, M12. M13. 
M22, M59 and M73) were obtained (Streptococcus 
Reference Laboratory, Central Public Health Laboratory, 
Colindale, London, U.K.). Dilutions of the whole sera 
(1/10-1/200) were used to stain the skin sections. Non- 
immune and anti-pneumococcal cell wall rabbit serum 
were used as controls. As a further control two skin 
sections of lupus erythematosus were stained with pep- 
M1 antisera. 

Sections (4 jm) cut on a cryostat and air-dried for at 
least 30 min, were incubated for 30 min with the 
individual M-antisera and washed in PBS. Bound rabbit 
IgG was then detected using a standard avidin-biotin 
immunoperoxidase labelling technique according to the 
manufacturer's instructions (Dakopatt, Denmark). 
Further preparations were made using an immunofluor- 
escent technique with an FITC-labelled swine anti-rabbit 
IgG antibody to detect binding of the M antisera to tissue 
sections. Reaction of the M antisera with dendritic cells 
was verified by a double-staining technique. using a 
mouse monoclonal anti-vimentin antibody and rhoda- 


min conjugated anti-mouse IgG antibody (Dako) to 
identify the vimentin-positive cells. 


Sensitivity and specificity of M antisera 


For each antisera, the presence of antibodies against the 
particular pepsin M extract was demonstrated using a 
double immunodiffusion gel. Type-specific antibodies 
were demonstrated by opsonization of the particular M 
strain of streptococci in the presence of antisera.’ 


Results 


The 20 proteins showing the closest homology with 
protein M6 are listed in Table 1. These included two 
human proteins and of these 50-kDa human type 1 
keratin!^'! ranked higher. One seven amino-acid (aa) 
sequence on M6 (Gly-Leu-Arg-Arg-Asp-Leu-Asp), cor- 
responding to an epitope that has been identified by 
monoclonal antibody on two-thirds of other M proteins 
tested." had only one aa site that differed from the 
corresponding 50-kDa keratin sequence (Gly-Leu-Arg- 
Arg-Val-Leu-Asp! (Table 2). Analysis of the secondary 
structure of both proteins at this and most other sites 
predicted that they would form an alpha-helical 'coiled- 
coil’ structure (Fig. 1). 


Table 1. Sequence homology between streptococcal M6 antigen and ubiquitous proteins ranked on the basis of both regional and overall homology 





Rank Protein 
1 M5 
2 Myosin heavy chain 
3 Myosin heavy chain | 
4 Keratin. 54-kDa type I cytoskeletal 
5 Tropomyosin beta chain. platelet 
6 Neurotilament triplet L protein 
7 Keratin 50-kDa type I cytoskeletal 
8 Apolipoprotein A-IV precursor 
9 Keratin. 59-kDa type I cytoskeletal 
10 Myosin heavy chain 2 skeletal muscle 
li Myosin heavy chain I cardiac muscle 
12 Myosin heavy chain 2 cardiac muscle 
13 Myosin heavy chain fast skeletal muscle. embryonic 
14 Transforming protein 
15 Transforming protein MYC 
16 Myosin beta heavy chain. cardiac muscle 
17 Myosin alpha chain cardiac muscle 
18 Histone HIB 
19 Apolipoprotein A-IV precursor 


20 Tropomyosin alpha chain 


Length aa Percentage 
overlaps overall 
Species compared identity 
Strep. pyogenes 154 47-4 
C. elegans 370 30:5 
C. elegans 145 24:8 
Bovine 161 19:3 
Horse 301 169 
Pig 163 184 
Human 223 18-4 
Human 243 24:3 
Mouse 133 16-5 
Rabbit 24) 74 
Rat 105 22-9 
Rat 90 2007 
Chick 118 212 
Avian 95 Ji 
Avian 95 2392 
Rabbit 271 20:3 
Rabbit 303 78 
African clawed frog 199 iwl 
Rat 343 I9-8N 
Rabbit 221 [8-6 
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Table 2. Amino-acid homology sequence 
profile between streptococcal protein M6 .... EETIOT KE 
(M6) and 50-kDa type 1 keratin (KER) 





LKKTLDETVEDKIAKEGQESKETIGTLKKTLDETVKDEIAKEGESKETIGTLK K 


LNDRLASYLDÉVRALEEANADLEVKIRDWYQRQRPAEIKDYSPYFKTIEDLRNKILTATV KER 
KD--KIAREQESKQDIGALKQELAKKDEGNKVSEASRREGLRRDLDASRHAKKQVEKDLAN M6 


DNANVLLQIDNARLAADDFRTKYETELNLRMSVEADINGLRRVLDELTLARADLEMGIES KER 





LTAELDKVKEHKQISDASRQGLRRDLDASREAKKQVEKALEEANSKLAALEKLNLEIL 





LKEELAYL---KENHEEEMNALRGQVGGDVNVEMDAAPGVDLSRILNEMRDQYEKMABEN KER 


KKLTEKEKAELGQAKLEAEAKALKEQLAKQAEELAKLR.... M6 


n identical amino acid; - amino acids with similar hydrophobicity: boxed area ~. known ‘common’ 
epitope site of M6 protein. 


Reactivity of M antiserum with human epidermis 


The M antiserum preparations all reacted with compo- 
nents in human epidermis but individual antisera 
showed some variability in the localization and extent of 
staining. Some stained all layers of the epidermis and 
others seemed to react preferentially with the granular 
layer, basal cells or the basement membrane. Lesional 
psoriatic epidermis showed stronger and more extensive 
reaction than the normal epidermis (Fig. 2) and this 
applied to all the antisera tested. With non-immune and 
anti-pneumococcal rabbit serum. there was no reaction, 
apart from scattered staining of the stratum corneum. 
Whereas M1 antisera stained only the basal cell layer in 
lupus erythematosus there was staining throughout the 
epidermis in the psoriatic skin. Immunofluorescence 
studies demonstrated staining in the dermis of smooth 
muscle and vascular endothelium. Dermal dendritic 
cells, identified by double labelling with vimentin anti- 
body, also reacted with at least some of the M antisera 
(M1 and M6). These cells were preferentially localized 
near the dermal-epidermal junction. 


Discussion 





This study reports homology between the streptococcal 


Figure 1. 'Coiled-coil' structure: letters ‘a’ to 'g' indicate sites of seven 
amino-acid periodicity. M6 protein and human keratin. Furthermore M proteins 
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Figure 2. Immunofluorescent labelling of (a) psoriatic and (bi normal skin after incubation with 1/100 M6 antisera 


and components of human epidermis are immunologi- 
cally cross-reactive when tested with polyclonal rabbit 
antibodies against M protein. The M protein is a surface 
antigen forming hair-like filaments that cover the 
surface of certain groups of haemolytic streptococci.’ It 
is an important factor for virulence and is thought to 
interfere with phagocytosis. Antibodies to the M protein 
can prevent clinical infection. '* 

Because epidermal staining was noted with all the 
different M antisera preparations, it would appear that it 
is mainly the non-variable part of the M protein which 


cross-reacts with the epidermal components. This part of 


the M protein contains the alpha-helical ‘coiled-coil’ 
structure with the seven amino-acid residue periodicity, 
which is remarkably similar in configuration to sub- 
units of human keratin. Based on a model by McLachlan 
and Stewart? (Fig. 1), the seven positions within each 
period are called a, b. c. d, e. f and g. The ‘a’ and 'd' 
('core') positions are normally non-polar. The remaind- 
der of the helix is generally polar and position e tends to 
be basic and g acidic. The alpha-helical ‘coiled-coil’ 


structure is particularly well suited to stable. elongated. 
projections that can be flexible. 

The limited data available indicates that the ability of 
streptococci to trigger psoriasis is not restricted to certain 
M serotypes. suggesting that if the M protein is involved 
in this disease it is likelv to be the conserved part of the 
molecule which is implicated, the common 'coiled-coil'. 
The enhanced cross-reactivity between the M protein 
and keratinocytes in lesional skin is possibly a secondary 
phenomenon to the abnormal keratin production seen 
in psoriasis.!^ It is of interest that the 50-kDa keratin, 
which has the closest human homology with M protein, 
is found in increased quantities and preferentially 
retained in psoriasis.'^ Elevated levels of antibodies to 
50-kDa keratin have been demonstrated in psoriasis and 
which correlate with disease activity.' It has recently 
been reported that M protein is a superantigen;'* the 
relevance of this with regard to post-streptococcal 
sequelae has yet to be determined, but cross-reactivity 
and superantigenic involvement are not necessarily 
mutually exclusive in the pathogenesis of the disease. 


Triggering of psoriasis by streptococcal infection is a 
well-recognized clinical phenomenon. Antibodies cross- 
reacting between streptococcal and epidermal compo- 
nents have already been demonstrated." We have 
postulated that psoriasis is a disease of abnormal 
keratinocyte proliferation which is mediated by T cells,” 
and the dramatic improvement of psoriasis following 
treatment with low-dose cyclosporin supports this 
hypothesis. Cross-reactivity at the T-cell level between 
streptococcal and human epidermal components has, to 
our knowledge. not been reported. However as T cells 
predominantly recognize primary aa sequences?! the 
close regional aa sequence homology between M protein 
and keratin suggests that cross-reactivity may also 
operate at the T-cell level. Molecular mimicry between 
streptococcal and epidermal components may therefore 
exist to such a degree as to allow T-cell clones directed 
against streptococcal components to initiate the psoria- 
tic process in genetically predisposed individuals. 
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Polymorphic light eruption (PLE) is a very common photosensitive disorder, the most important 
differential diagnosis of which is lupus erythematosus (LE). One-hundred and forty-two patients with 
PLE were screened for circulating antinuclear (ANA), Ro and La antibodies over a 2-year period. 
Results were negative in 66 patients. Sixty-two patients had low-titre ANA of various patterns, 
ranging from trace to 1/80 without evidence of LE although one later developed subacute cutaneous 
LE. Fourteen had more significant findings. six with ANA ranging from 1/160 to 1/1280 but no anti- 
Ro antibodies, four with ANA ranging from 1/160 to 1/1280 and also with anti-Ro antibodies and 
four patients with anti-Ro antibodies but low-titre ANA, one of whom later developed discoid LE. 
Three of these 14 patients fulfilled the American Rheumatism Association criteria for the diagnosis of 
systemic LE, but it was not certain in any of the patients whether the PLE-like rash represented 
cutaneous LE or coincidental PLE. However the overall 10% incidence of definite or possible LE in 
patients with suspected PLE suggests that all PLE patients should be screened for LE. 


Polymorphic light eruption (PLE) is a common photoder- 
matosis affecting 10-20% of the population! and may be 
a delayed-type hypersensitivity response to an ultra- 
violet (UV) radiation-induced cutaneous neoantigen. 
There is a dermal cellular inflammatory infiltrate and 
expression of intercellular adhesion molecule-1 (ICAM- 
1) on keratinocytes which is consistent with that seen in 
delayed type hypersensitivity.^? The diagnosis of PLE is 
based primarily on the typical clinical history, often in 
the absence of a visible rash, because the skin lesions are 
transient and many patients are not affected at the time 
of clinical presentation. Differential diagnoses suggested 
by the history alone include other photodermatoses and 
the light-exacerbated dermatoses and in particular lupus 
erythematosus (LE). It has therefore been our practice to 
exclude LE by routinely checking for antinuclear, anti- 
Ro and anti-La antibodies in all patients with apparent 
PLE presenting to the photobiology clinic. To determine 
the value of such screening we have now undertaken a 
retrospective study to assess the proportion of patients 
with an original presumptive diagnosis of PLE. based on 
clinical history alone, who have eventually proved to 
have laboratory evidence of LE. 
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Methods 


Pathology records were studied over the 3-vear period 
from January 1987 to December 1989, All request forms 
submitted during this time for assessment of antinuclear 
antibodies in patients with presumptive PLE who were 
seen in the photobiology clinics at St John's Hospital for 
Diseases of the Skin, London, were examined, the results 
noted, and the clinical notes retrieved to verify the 
original clinical diagnosis. With some patients, follow-up 
data of up to 2 years was available from the case notes. 
Because it was routine practice to screen all presumptive 
PLE patients for the possibility of LE, virtually all such 
patients during this time period were considered to have 
been included in the study. 

Antinuclear antibodies (ANA) were identified by 
indirect immunofluorescence on rat-liver sections. Anti- 
Ro (SSA) and La (SSB) antibodies were identified by 
counter-immunoelectrophoresis. Although not strictly 
quantifiable, the distance of the precipitate from the 
serum well (proportional to the amount of antibody 
present) was graded as trace, +. ++.o0r ++ +. 


Results 


One-hundred and forty-two patients with an original 
clinical diagnosis of PLE were identified, Results were 


re 
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Table 1. Summary of clinical details, LE autoantibody status, andj histological findings of patents with Ro antibodies 





| 





Patient Age Sex Autoantibody i Histology Clinical status 

SM. 29 F ANA 1/20 Ro +++ No rash Three episodes typical PLE referred to St John's for PUVA 
"V.H. 40 F ANA 1/20 Ro +++ No rash Arthritis, malar rash, 8 years Hx PLE, FH PLE 

T.A. 27 F ANA Trace Ro + + Not done 5 years Hx and FH PLE, typical PLE rash present 

J.G. 30 F ANA 1/10 Ro trace Typical of LE--IF PLE 11 years, DLE on nose for 1 year 

M.G. 50 F ANA 1/160 Ro ++ No rash 8/12 Hx typlcal PLE 

CB 16 M ANA 1/640 Ro + + La +++ Vasculitis 1 year Hx PLE, PLE-like rash present 

*P.K. 47 F ANA 1/1280 Ro + + La ++ + No rash 2 year Hx and FH PLE hvedo, arthralgia, wee 3 

CB. 42 F ANA 1/160 Ro trace No rash 2 year Hx typical PLE 





i 
Hx, clinical history: FH, family history; IF, direct immunofluorescence, *, SLE. 


negative in 66 patients (mean age 35 years, range 8-63 
years). Of the remaining 76, 62 had ANA of various 
patterns, ranging from trace amounts to titres of 1/80 
(mean age 35 years, range 11-65 years). The other 14 
had more significant findings: six with ANA ranging 
from 1/160 to 1/1280 but no anti-Ro antibodies; four 
with ANA ranging in titre from 1/160 to 1280 and also 
with anti-Ro antibodies, three of them strongly positive 
and two also with anti-La antibodies; and four with anti- 
Ro antibodies but with low-titre ANAs ranging from 
trace amounts to titres of 1/20. The clinical details of 
those with positive ANA and anti-Ro antibodies are 
summarized in Table 1 and those with significantly 
positive ANA and negative anti-Ro in Table 2. 

Skin biopsies were carried out on five of the 14 
patients with significant findings, and in one patient 
with ANA 1/10 and a persistent rash suggestive of LE. 
The remainder had not undergone skin biopsy beca 
the rash was not present at the time of assessment (seven 
patients) or because the rash was considered so typical of 
PLE that biopsy was not thought necessary (two 
patients). Direct immunofluorescence was carried out in 


Table 2. Summary of clinical, immunological and histological i in patients with negative Ro antibodies but positive ANA 


four of the six patients biopsied. Definite histological 
features of LE were present in four patients (Tables 1 and 
2): one with ANA 1/10 and trace positive anti-Ro who 
developed discoid LE on the nose 10 years after develop- 
tng a rash typical of PLE; another with ANA 1/640, 
strongly positive ribonucleoprotein (RNP) and negative 
anti-Ro antibodies who had skin histology typical of LE; 
a third with ANA 1/320 and negative anti-Ro who 
fulfilled the American Rheumatism Association criteria 
for SLE and whose skin biopsy demonstrated the typical 
histology of LE; and a fourth with ANA 1/10 but 
negative anti-Ro antibodies who was subsequently 
thought to have subacute cutaneous LE both clinically 
and histologically. A further patient, a 16-year-old boy, 
was thought clinically at first presentation to have 
persistent lesions of PLE; however, wlth an ANA of 1/ 
640 and a strongly positive anti-Ro antibody titre 
together with histological evidence of leucocytoclastic 
vasculitis, the diagnosis of cutaneous LE was considered 
likely and he has since been well controlled with 
mepacrine (T. Cutler, personal communication). 

Three of the 14 patients had evidence of systemic 








Patient Age Sex Autoantibody Histology Clinical status 

E.G. 41 F ANA 1/1280 No rash 8 years Hx typical PLE, referred for PUVA 
H.W 61 F ANA 1/320 | No rash Typical PLE, tolerance by autumn 

EY. 45 F ANA 1/160 | Not done 4 years Hx typical PLE 

R.S. 64 M ANA 1/640 RNP ++ + i Typical LE 8 years Hx PLE 

F.N. 65 F ANA 1/320 Thglb 1/100 : Compatble with PLE —IF Sun rash since age 12, hypothyroidism 
*V.N. 45 F ANA 1/320 Typical LE —IF PLE 4 years, rash, alopecia, arthntis, malaise 
S.B 29 F ANA 1/10 SCLE +IF PLE for 4 years, developed SCLE-like rash 


Thglb, thyroglobulin; SCLE, subacute cutaneous LE; Hx, clinical history; IF, direct immmunofluorescence; *, SLE. 
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involvement. One patient had a malar rash and arthritis, 
a second had proteinuria, arthralgia, livedo reticularis 
and a white cell count of 3 x 10?/1 (Table 1), and a third 
had malar rash, alopecia, arthritis, malaise and positive 
skin histology (Table 2). These patients all fulfilled the 
1982 revised American Rheumatism Association cri- 
teria for systemic LE* because of their systemic involve- 
ment, photosensitivity and positive ANA, although all 
three had mild disease, anti-DNA antibodies within the 
normal range and no renal impairment. 


Discussion 


Lupus erythematosus affecting the skin is classified into 
acute LE, subacute cutaneous LE, chronic discoid LE and 
lupus profundus? Although photosensitivity is a well- 
recognized feature of all types of LE, it is most frequently 
associated with subacute cutaneous LE in which the 
majority of patients have circulating anti-Ro anti- 
bodies.^ The rash. classically linked with subacute 
cutaneous LE, is a papulosquamous polycyclic or psoria- 
siform eruption, which often persists for weeks in the 
absence of treatment.^ Other forms of lupus may also be 
photosensitive, ™?!® for example neonatal LE, a conse- 
quence of passive maternal transmission of anti-Ro 
antibodies and chronic discoid LE. in which UV- 
irradiation of the skin produces papulosquamous lesions 
in 50% of photosensitive patients." Photosensitive lupus 
is unlikely to be confused with PLE in patients with 
established LE, but it is now clear that some cases of LE 
presenting with only a transient photosensitive rash 
cannot always be definitely distinguished on clinical 
grounds alone from PLE. In most PLE patients the 
morphology of the eruption is not seen at clinical 
consultation and because the time courses and morpho- 
logy of both the LE and PLE rashes are often similar. the 
two conditions may be confused. 

Thus of 142 patients presenting with a transient 
photosensitive rash indistinguishable from PLE, we have 
found that 15 had significant abnormalities confirming 
or strongly suggesting the diagnosis of LE. Three had 
SLE, one later developed DLE and one SCLE, one had 
leucocytoclastic vasculitis, photosensitivity and strongly 
positive ANA and anti-Ro antibodies making the likeli- 
hood of LE great and nine others had significantly 
abnormal ANA or Ro antibodies. Although in each case 
there is a strong possibility that the PLE-like rash 
represented lupus photosensitivity, it is also possible that 
in some or all of these patients the occurrence of two 
unrelated phenomena, namely LE and PLE, was coinci- 
dental, or that the high-titre ANA or Ro antibodies were 


occasionally spurious findings. Against the latter 
suggestion however is the fact that such high antibody 
titres are rarely seen in the general population. They are 
also virtually never seen in chronic actinic dermatitis, 
another photosensitive condition not resembling LE, in 
which it has been our practice to screen routinely for 
antinuclear and anticytoplasmic autoantibodies. 

The role of antinuclear and anticytoplasmic autoanti- 
bodies in the pathogenesis of the photosensitivity of LE is 
unresolved. Anti-Ro antibodies are related temporally to 
the appearance and disappearance of the photosensitive 
rash of neonatal LE.^!! UVB-irradiation of cultured 
normal keratinocytes'^!? and human skin in vivo!* leads 
to expression of Ro antigen on the cell surface, probably 
leading to cytotoxic effects." Anti-Ro antibodies are 
known to be associated with subacute cutaneous LE,^ 
neonatal LE. C; and C, deficiency!" '^ and ANA- 
negative LE, all characteristically photosensitive dis- 
orders. 

Efforts to associate the presence of circulating ANA 
with epidermal damage have not been rewarding. ^!" 
This may be because UV irradiation is also necessary to 
alter skin antigenically, immunoreactants being fre- 
quently detected in chronically light-exposed areas in 
SLE.” However, UV irradiation of genetically susceptible 
mice and humans induces or exacerbates LE.?^ 

In order to clarify whether our group of apparent PLE 
patients with high-titre ANA or Ro antibodies have LE, 
further cutaneous UV provocative studies are underway 
to asssess whether differentiation from ANA- and Ro- 
negative PLE is possible. Long-term follow-up of the 
patients is also being undertaken to define more fully the 
disease course and prognosis. 


Acknowledgment 


We are most grateful to Ms Jill Gilroy, The Autoimmune 
Serology Laboratory. The Academic Department of 
Immunology, Royal Free Hospital, London, who did the 
autoantibody studies and provided details of method- 


ology. 


References 


| Ros A. Wennersten G. Current aspects of polymorphous light 
eruptions in Sweden. Photodermatol 1987; 3: 298-302. 
Moncada F, Gonzales-Amara R. Baranda ML et al. Immunopatho- 
logy of polymorphous light eruption. T lymphocytes in blood and 
skin. / Am Acad Dermatol 1984; 10: 970-3. 

Norris PG. Morris J, Chu AC, Hawk JLM. Polymorphic light 
eruption: an immunopathological study of evolving lesions. Br | 
Dermatol 1987; 118: 287. 

4 Tan EM, Cohen AS, Fries ] et al, The 1982 revised criteria for the 


t 


v 


A 


classification of systemic lupus erythematosus, Arthritis Rheum 
1982; 25: 1271-7. 

5 Wechsler HL. Cutaneous disease in systemic lupus erythematosus. 
Clin Dermatol 1985; 3: 79-87. | 

6 Sontheimer RD, Thomas JR, Gilliam JN. Subacute cutaneous lupus 
erythematosus: a cutaneous marker for a distinct lupus erythema- 
tosus subset. Arch Dermatol 1979; 115: 1409-15. 

7 Lee LA, Lillis PJ, Fritz KA. Neonatal lupus syndrome in successive 
pregnancies. J Am Acad Dermatol 1983; 9: 401-6. 

8 Cripps DJ, Rankin J. Action spectra of lupus erythematosus and 
experimental immunofluorescence. Arch Dermatol 1973; 107: 
563-8. 

9 Freeman RG, Knox JM, Owens DW. Cutaneous lesions of lupus 
erythematosus induced by monochromatic light. Arch Dermatol 
1969; 100: 677-82. 


*- 10 Epstein JH, Tuffanell: DL, Dubois EL. Light sensitivity and lupus 


erythematosus. Arch Dermatol 1965; 91: 483-5. 


11 Mond CB, Peterson MGE, Rothfield NF. Correlation of anti-Ro 


antibody with photosensitivity rash in systemic lupus erythemato- 
sus patients. Arthritis Rheum 1989; 32: 202-4. 


12 LeFeber WP, Norris DA, Ryan SS et al. Ultraviolet light induces 


binding of autoantibodies to selected nuclear antigens on cultured 
human keratinocytes. J Clin Invest 1984; 74: 1545-51. 


13 Norris DA, Ryan SR, Fritz KA et al. The role of RNP, Sm and SSA/Ro 


specific antisera from patients with lupus erythematosus in 
inducing antibody dependent cellular cytotoxicity (ADCC) of 


14 


15 


16 


17 


18 


19 


20 


ANTINUCLEAR ANTIBODIES AND PLE 451 


targets coated with non-histone nuclear antigens. Clin Immunol 
Immunopathol 1984; 31: 311-20. 

Furukawa F, Kashihara-Sawami M, Lyons MB, Norris DA. Binding 
of antibodies to the extractable nuclear antigens SS-A/Ro and 
SS-B/La is induced on the surface of human keratinocytes by 
ultraviolet light (UVL); Implications ^ ‘for the pathogenesis of 
photosensitive cutaneous „lúpus: ] Invest Dermatol 1990; 94: 
77-85. 2x 

Vandersteen PR, Provost TT, Jordan RE, McDuffle FC. C; deficient 
systemic lupus erythematosus: Its association with anti-Ro(SSA) 
antibodies. Arch Dermatol 1982; 118: 584-87. 

Tappeiner G, Hinter H, Scholz S et al. Systemic lupus erythemato- 
sus in hereditary deficiency of the fourth component of comple- 
ment. J] Am Acad Dermatol 1982, 7: 66-79. 

Ward JR, Cloud RS, Turner LM Jr. Non cytotoxicity of nuclear 
antibodies from lupus erythematosus sera in tissue culture. Ann 
Rheum Dis 1961; 23: 381-92. 

Marmot AM. The transfusion of active lupus erythematosus 
plasma into non-lupus recipients with a note on the LE-like cell. 
Ann NY Acad Sci USA 1965; 124: 838-45. 

Kerker BJ, Morison WL. The photoaggravated dermatoses. Sem 
Dermatol 1990; 9: 70-7. 

Ansel JC, Mounts J, Steinberg AD et al. Effects of UV radiation on 
autoimmune strains of mice: increased mortality and accelerated 
autoimmunity in BXSB male mice. J Invest Dermatol 1985; 85: 
181-6. 


^e 


British Journal of Dermatology (1991) 125, 452-455. 


Taking the 'sting' out of local anaesthetics 


C.C.LONG, R.J.MOTLEY AND P.J.HOLT 
Department of Dermatology, University Hospital of Wales. Heath Park, Cardiff CF4 4XW, U.K. 


Accepted for publication 28 May 1991 


Summary 


In order to investigate factors influencing the discomfort caused by the injection of different lignocaine 


preparations, a randomized, double-blind comparison of paired injections was performed in 32 
patients. In all subjects 2% plain lignocaine was found to be more painful than 0-5% plain lignocaine. 
Lignocaine with adrenaline 1:200,000 was found to be significantly more painful than plain 
lignocaine. The presence of sodium metabisulphite (the antioxidant in commercial adrenalized 
lignocaine) significantly increased the discomfort. Neutralization of acidic 0-5% lignocaine ( pH 4-7) 
reduced the discomfort caused in 44%, of patients, but this was not statistically significant. 


Many procedures such as the suturing of lacerations, 
minor surgery, percutaneous biopsy, and the insertion of 
venous cannuale are performed with local anaesthesia. 
Lignocaine is the most widely used preparation and 
provides a rapid onset and a prolonged duration of 
action.' However, the injection of lignocaine is asso- 
ciated with a burning sensation," !! and this is often the 
most uncomfortable part of the procedure. 

A number of factors are known to influence the 
discomfort of injections of local anaesthetics. The pain of 
needle puncture may be reduced by the use of fine-gauge 
needles, but some anatomical sites such as the sole of the 
foot are intrinsically more painful than others. Stretch- 
ing or vibrating the skin at the injection site makes 
injection less painful.? Injections within the dermis are 
more painful than subcutaneous injections and rapid 
injections more painful than slow ones. Pre-warming 
the local anaesthetic to body temperature does not 
appear to make a difference.’ These factors may all be 
taken into account by the doctor giving the injection. 

Lignocaine is a weak base that is prepared in aqueous 
solution as the soluble hydrochloride salt.! Commercial 
preparations of lignocaine have an acidic pH of between 
3:82 and 6:4.'* Aqueous solutions of lignocaine are 
rendered isotonic by the addition of sodium chloride and 
multidose vials also contain the antimicrobial methyl- 
parabenzoate. Adrenaline is added to lignocaine to 
provide local vasoconstriction. This has the benefit of 
reducing bleeding, prolonging anaesthesia. and delaying 
systemic absorption so that larger doses of lignocaine 
may be given. Adrenaline in solution is rapidly 
degraded by oxidation, and solutions containing adrena- 
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line therefore contain the antioxidant sodium metabisul- 
phite at a concentration of between 0:05 and 0-194. The 
constituents of some commonly used lignocaine prep- 
arations are shown in Table 1. 

It has been suggested that the acidity of lignocaine 
preparations is the major cause for the burning sensa- 
tion they produce, and the addition of sodium bicarbo- 
nate to both plain and adrenalized lignocaine has been 
advocated in an attempt to lessen discomfort.* * The aim 
of this study was to investigate the characteristics of 
lignocaine preparations which may be responsible for 
the discomfort. 


Methods 


Subjects were recruited from patients attending the 
department of dermatology. Thirty-two patients (19 
female) aged 17-85 years (mean 49 years) agreed to 
participate in the study. Each patient received a series of 
paired intradermal injections of different lignocaine 
preparations into normal skin on the volar aspect of one 
forearm using a 0: 5-ml syringe with a 27-gauge needle. 
The pairs of injections were given in random order and in 
a double-blind manner. The skin was first swabbed with 
7096 isopropyl alcohol and allowed to dry. After the 
initial discomfort of the needle insertion had abated, 0-5 
ml of each lignocaine preparation was injected slowly 
(over 15 s) by a single operator (C.L.) into the upper 
dermis, producing a weal. Each patient was asked to 
discount any discomfort caused by the initial needle 
insertion and to assess the discomfort caused by the 
injection of the lignocaine preparation. They were asked 
to state which member of each pair of injections was the 
less painful. The result was recorded as a preference for 


we 


x 


Table 1. Contents of commercial lignocaine 
preparations (per ml) 


Table 2. Lagnocaine preparations used 
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Preparation Constituents 
Lignocaine 0-5% Lignocaine hydrochloride 5 mg 
Lignocame 2-0% Lignocaine hydrochloride 20 mg 
Lignocaine 0-596 with adrenaline 1:200,000 f 

(Astra Pharmaceuticals) Lignocaine hydrochloride 5 mg 
Multidose vial Adrenaline 5 ug 


Sodium metabisulphite 0-5 mg 
Methyl parabens 1 mg 


(Note these aqueous preparations are made isotonic by the addition of sodium chloride.) 











Solution pH Additives 

A Lagnocaine 0:5% : 4-7 Nil 

B Lignocaine 0-5% with adrenaline 1:200,000 4:6 Sodium metabisulphite 0-05 mg/ml 
C Lignocaine 0:596 with sodium bicarbonate 8:496* 7:4 Nil 

D Lignocaine 2% 47 Nil 

E Lignocaine 0-5% with sodium metabisulphite 31 Sodium metabisulphite 0-5 mg/ml 
F Lignocaine 0:596 with adrenaline 1* 200,000 (ASTRA Pharmaceuticals) 4:13 Sodium metabisulphite 0:5 mg/ml 


. methylparabens 1 mg/ml 





I 


i 
* 1 ml of 8:4% sodium bicarbonate added to 20 ml of 0:596 lignocatne. 


Table 3. Pairs of lignocame preparations 
administered 


| 


| Solution To compare effect of 








A vs. B Lagnocaine 0:596 
Lignocame 0:5% with adrenaline 1:200,000* 


Pair 2 | 
Avs.C — Lignocame 0:59, pH 4-7 
Lignocaine 0:596 pH 7-4 


Adrenaline 


pH 


A vs. D Lignocame 0:596 


Lignocaine 2-096 Lignocaine concentration 


Lighocaime 0:596 with sodium metabisulphite 
o 5 mg/ml 
Parr 5 | 
Evs.F Lignocame 0-596 with sodium metabisulphite 
0:5 mg/ml 
I1gnocaine 0-596 with adrenaline 1:200,0001t 


Sodium metabisulphite 


Adrenaline (methylparabens) 


| 
| 
Avs.E — Lghoceme 0-5% | 
| 


- m “a 


* Contains sodium metablsulphite 0-05 mg/mL “4 
t Contains sodium metabisulphite 0-5 mg/ml, and methylparabens 1 Sea: 
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that preparation. If there was no difference in the 
discomfort experienced then no preference was recorded. 

The lignocaine preparations used are shown in Table 
2: their pH was measured using a Corning 120 pH 
meter. The pairs of injections given are shown in Table 3. 
The members of each pair differed by one major variable, 
and in this way it was possible to assess its contribution 
to the discomfort caused. All 32 subjects received Pairs 
1-3 and 22 subjects received Pairs 1-5. 


Results 


The results ofthe assessments of the paired injections are 
shown in Tables 4 and 5. The results were analysed for 
statistical significance using McNemar's test. The effect 
of adrenaline on the degree of discomfort was investi- 
gated in Pair 1. Plain 0-5% lignocaine was found to be 
less painful than 0:5% lignocaine with adrenaline 
1:200,000 by 23 (72%) of the subjects (P<0-001). 


Table 4. Results of paired injections in 32 subjects 





No 
Least preference 
painful ^ expressed 
(51 (95) P-value 





Lignocaine 0:596 23172) 


Lignocaine 0:596 with adrenaline 4 (12) 5(16) «tr001 
1:200,000 

Pair 2 (A vs. C) 
Lignocaine 0-596 (pH 4:7) 7 (22) \ 1104) NS 
Lignocaine 0-5% (pH 7:4) 14 (44) | os 

Pair 3 (A vs. D) 
Lignocaine 0-5% 32 (100) \ 

0 (0 <00 

Lignocaine 2-094 0 (0) f e i 





Table 5. Results of paired injections in 22 subjects 


T MM————M M M M M MMÀ— MH 


Lignocaine 








Pair 4 (A vs. E) 
Lignocaine 0-596 
Lignocaine 0: 596 with sodium metabisulphite 0-5 mg/ml 

Pair 5 (A vs. F) 

Lignocaine 0:576 with sodium metabisulphite 0-5 mg/ml 
Lignocaine 0-596 with adrenaline 1: 200,000* 


Solutions of adrenaline contain sodium metabisulphite 
as an antioxidant, and this was present in the adrenaline 
1:10,000 that we used to make up solution B. However, 
the final concentration of sodium metabisulphite in 
solution B was only 0-05 mg/ml, 10 times less than that 
in commercial adrenalized lignocaine. 

In Pair 2, the effect of the pH was assessed. Fourteen 
(44%) subjects found that neutral 0:5% lignocaine (pH 
7:4) was less painful than standard 0: 595 lignocaine (pH 
4-7). Seven (2290) preferred the more acidic solution and 
11 (34%) found no difference. In Pair 3, 0-5% lignocaine 
was found to be less painful than 2% lignocaine by all 32 
subjects (P « 0-001), and 26 out of the 32 subjects tested 
said that 296 lignocaine was the most painful of all the 
injections they received. 

In Pair 4, 18 (82%) of the 22 subjects tested found 
plain 0-5% lignocaine less painful than 0:595 lignocaine 
with sodium metabisulphite 0-5 mg/ml (P«0-001). 
Two (9%) found no difference and a further two 
preferred the lignocaine with sodium metabisulphite. 

In Pair 5, 18 (82%) of the 22 subjects tested found 
0: 596 lignocaine with sodium metabisulphite 0-5 mg/ml 
less painful than commercial 0-5% lignocaine with 
adrenaline 1: 200.000 (although they both contain the 
same concentration of sodium metabisulphite). The 
additional discomfort caused by solution F was probably 
due to the presence of adrenaline, although we cannot 
exclude the possibility that the additional presence of 
methylparabens had a significant effect. 


Discussion 


Our results show that the concentration of lignocaine is 
a major factor influencing the discomfort caused by 
injection. All 32 subjects found that 2% lignocaine was 
more painful than 0:5% lignocaine. The addition of 
adrenaline to plain 0:595 lignocaine made injection 





Least No preference 
painful (%) expressed (95) P-value 
18:82) | 5 
2(9) <0-001 
219) | ` 
18 (82) ] Mani 
> 3 4 zo OC 
14-5) f (13-5) «0-001 


——— ——À MM MM M MM MM MM a € a T 


* Also contains sodium metabisulphite 0-5 mg/ml and methylparabens } mg/ml. 


more painful (Pair 1). This is consistent with the 
observation that 1% lignocaine with adrenaline 
1:200,000 is more painful than plain 1% lignocaine.” 
The addition of sodium metabisulphite to plain 0:596 
lignocaine also makes injection more painful. It there- 
fore seems that the increased discomfort of adren 
lignocaine is due to the presence of both adrenaline and 
sodium metabisulphite, and that their effects are addi- 
tive. | 

McKay et al. found that freshly prepared solutions of 
lignocaine and adrenaline (where the adrenaline was 
added by the investigators themselves) were less painful 
than commercial preparations containing the same 
concentration of lignocaine and adrenaline.* They felt 
that the difference in the discomfort was due to the 
difference in pH of the two preparations. They also found 
that the discomfort caused by other local anaesthetics 
seemed related to their pH, with more acidic solutions 
causing a greater degree of discomfort. However, three of 
the five lignocaine solutions they compared also con- 
tained adrenaline. Two of these three were known by 
them to contain sodium metabisulphite, and it is likely 
that the third solution to which they added the adrena- 
line themselves also contained sodium metabisulphite. it 
would seem likely that the differences in discomfort they 
observed reflected the higher concentration of sodium 
metabisulphite found in commercial preparations. — i 

Increasing the pH of both plain and adrenalized 
lignocaine by the addition of sodium bicarbonate has 
been found to reduce discomfort.*® Whilst a greater 
proportion of our subjects preferred neutralized pl 
0:5% lignocaine, this was not statistically significan i 
Clearly the influence of pH on the discomfort caused by 
local anaesthetics is less important than other factors, for 
example solution E at pH 3:1, was less painful than 
solution F at pH 4-13. Furthermore 1% procaine pH 4-3 
is less painful than 1% lignocaine pH 6-3.4 

Adequate anaesthesia is provided by 0-596 dnd 
lignocaine for most minor surgical procedures. If mor 
prolonged anaesthesia or the benefits of adrenaline are 


| 
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required then a technique similar to that suggested by 
Knowles? could be adopted. In this method, an initial 
injection of plain 0-5% lignocaine followed by injection 
of stronger lignocaine or adrenalized lignocaine into the 
already anaesthetized skin minimizes patient discomfort. 

In conclusion, the results of our study show that the 
concentration of lignocaine, the presence of adrenaline, 
and the presence of sodium metabisulphite all affect the 
degree of discomfort associated with lignocaine prepara- 
tions. 
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The treatment of 45 patients with cutaneous T-cell 
lymphoma with low doses of interferon-22a and etretinate 
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Forty-five patients with cutaneous T-cell lymphomas (CTCL), 32 with mycosis fungoides (MF) and 13 
with Sézary syndrome (SS). were treated with interferon-x2a (IEN-x2a) (6-9 x 10° IU daily) for 3 
months. Those responding to treatment were then treated with interferon-z alone (6-9 x 10° IU three 
times weekly), and non-responders received a combination of etretinate (0-5 mg/kg/day) and IFN-22a 
in similar concentrations. After 12 months of treatment. 28/45 patients (62-295) were in complete or 
partial (> 5095) remission. Of these, 17 (60-795) were receiving IFN-x alone and 11 the combined 
interferon-retinoid therapy. Of the patients with MF stage I and Il, 20/25 were responders (12 
receiving IFN-x alone and eight on combined therapy), whereas only 8/20 with stage IV or SS 
responded to treatment (five receiving IFN-x2a alone and three combined therapy). These results 
suggest that the association of etretinate with low-dose recombinant IFN-22a is an effective means of 


treating epidermotropic CTCL. particularly in the early stages. 


Retinoids are known to induce remission in some 
patients with cutaneous T-cell lymphomas iCTCI), 7 
including Sézary syndrome (SS) and mycosis fungoides 
(MF). Several recent studies have demonstrated the 
efficacy of interferon-« in the treatment of CTCL. with a 
response in about 45-60% of patients. ^ However, only 
à few complete remissions were obtained and high doses 
of IFN-22a (18-30 x 10° IU/day) resulted in toxic effects. 
necessitating a reduction in the dose or discontinuing 
treatment. We have treated in a multicentre study. 45 
patients with low-dose recombinant IFN-a2a (6-9 x 10° 
IU/day) and etretinate was added after 3 months for 
those patients with a poor response. 


Methods 


Patients 


In this multicentre study 45 patients were included. 
There were 25 men and 20 women and the mean age 
was 59 years (range 16-85 years). All had clinically 


Correspondence: Dr B.Dréno, Department of Dermatology. CHE. 
44035 Nantes Cedex Ol, France. 


456 


active epidermotropic CTCL (32 MF and 13 SS). The 
patients were staged according to the Scandinavian MF 
study group* before interferon-x2a therapy. and 12 were 
stage I (four IA and eight IB). Thirteen were stage II (five 
HA and eight IIB), seven were stage IVb and 13 were 
cases of SS. Most of the patients had previous treatment 
that included topical nitrogen mustard, PUVA therapy, 
retinoids, electron-beam irradiation and chemotherapy. 
None of the patients had any of these treatments in the 4 
weeks before being included in the trial. In all the 
diagnosis was confirmed histologically. Patients were 
excluded who had hepatic. renal or cardiovascular 
dysfunction. other malignant disease, intercurrent infec- 
tions and who were pregnant or lactating. 


Investigations 


The pretreatment assessment included a complete blood 
count, liver and renal function tests, chest X-ray. 
abdominal CT scan or ultrasound, a bone-marrow 
biopsy, and biopsies of palpable nodes and skin. During 
treatment repeat skin biopsies and counts for circulating 
Sézary cell were performed every 2 months; chest X-ra y. 


Lf 
n 


| 
abdominal CT scans or ultrasound after 6 and 12 
months; and a repeat bone-marrow biopsy after I: 
months of therapy. 


Assessment of response 


The response to treatment was evaluated clinically and 
histologically and assessed as those who had a complete 
or partial response who were responders, and those who 
had stable or progressive disease and were non-rés- 
ponders. A complete response was defined as the 
disappearance of all signs of disease activity for at least 4 
weeks. | 


Treatment 


The 45 patients received 6x 105 IU interferon-a2a 
(Roche, France) daily during the first 2 months. After|2 
months, responders received 6 x 10° IU IFN-«2a thrée 
times weekly for the next 10 months. Non-responders 
continued on IFN-«2a at a dose of 9 x 108 IU/day for 
another month. After 3 months, responders continued 
on 9 x 105 IU three times weekly for the next 9 months 
and for the non-responders etretinate (Tigason9) was 
added at a dosage of 0-5 mg/kg/day. After a further 2 
months of treatment with IFN-«2a (6-9 x 105 IU/day) 
and etretinate, for those with progressive disease the 


therapy was discontinued (Fig. 1). | 
| 


Results 
Clinical response 


The results are shown in Figure 2. After 3 months there 
were 19 responders (42-390). After 5 months of treat- 
ment, 22 patients (48-895) had a good response. At this 
time 10 stopped treatment; seven had peers 


SCHEDULE 


PR< 5075, S, PD - STOP 







9 x10 x 3/weak + R 
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! 
9x108/Day ] 9x 05 x 3/wesk 
6 x 0%/Day! 6 x 10® x 3/week (RP 2 5096, CR) . 

l 2 3 4 5 ^6 Months 
Figure 1. Treatment schedule. Interferon-«2a= 6-9 x 105 IU; R; 
retinoids (etretinate 1-2 mg/kg); CR, complete remission; PR, partial 
remission; SD, stable disease, PD, progressive disease. 
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disease (three stage IV, four SS), two had side-effects (one 
stage I, one SS) and one patient with SS refused after 3 
months to continue therapy. Of the remaining 35 
patients, after 12 months 28 were responders (13 
complete and 15 partial responders) and seven were 
non-responders. Of the 28 responders, 17 were treated 
with IFN-« alone (60-795) and 11 had IFN-« and 
etretinate. Of the 45 patients, 10 who 'dropped out' after 
5 months had to be considered as non-responders, thus 
there were 28 responders (62-296) and 17 non-res- 
ponders. 

The results according to clinical stage are shown in 
Table 1. Among the 25 patients with MF in stages I and 
II, after 12 months of treatment there were 20 res- 
ponders (80%), 12 receiving IFN-a2a alone and eight 
receiving IFN-«2a and etretinate. Of the 20 patients with 
MF stage IVb or SS, only eight showed a response (40%) 
(P « 0-001); five receiving IFN-«2a alone (two MF, three 
SS) and three receiving IFN-«2a and etretinate (one MF, 
two SS). The combination of IFN-«2a and etretinate was 
given to 12 patients in stages I and II with good results in 





No of patients 





t Clinical stage 


Figure 2. Good @ and poor O responders after (a) 5 and (b) 12 months. 
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Table 1. Results according to clinical stage and treatment in 45 
patients 


Early stage Advanced stage 


I H IH IV 
INF alone, INF + ET 
Good results 20 8 
Poor results 5 12 


P«O-01 z? square= 7:4 





Early stage I. II 


Stage IH, iV 


Good Poor Good Poor 


results results results results 
IFN 12 1 5 i 
INF+ET 8 4 3 11 


INF. interferon; ET, etretinate. 


eight (67%), and to 14 patients in MF stage IVb or with 
SS with only three good results (21%) (one MF, two SS). 

‘Two patients with stable disease after 3 months of IFN- 
x therapy were not given etretinate because of cardiac 
problems and IFN-22a (9 x 10° IU three times a week) 
was continued for the next 9 months without noticeable 
change. 


Side-effects 


Sixty-nine per cent of patients had ‘flu-like’ symptoms. 
44% had a fever, 60% skin dryness especially those 
receiving IFN-a2a and etretinate, 44% complained of 
nausea, 30% had diarrhoea and 30% depression. There 
was in 30% of the patients a neutropenia, 695 had a 
thrombocytopenia and in 24% there was an increase of 
the levels of the liver enzymes and a 30% increase in the 
levels of cholesterol and triglycerides. Treatment was 
stopped in two patients because in one there was severe 
thrombocytopenia after 4 months of IFN-22a and in the 
other after 3 months because of a threefold increase in 
alkaline phosphatase. These patients were evaluated as 
having progressive disease. 


Discussion 


This study has demonstrated the beneficial effect of 
treatment with IFN-« in the early stages of MF either 
alone or in combination with etretinate. Those with the 
more advanced stages of MF responded well to treat- 
ment. It has been shown that CTCL respond in about 


55% of cases to retinoids. but relapses occur when 
treatment is discontinued.’ A few reports have shown 
beneficial results following treatment with a combina- 
tion of etretinate and IFN-a in some patients with MF”? 
and the efficacy of IFN-x alone has also been demon- 
strated.'!' In our study of a total of 45 patients the 
combination of low-dose IFN-x2a and etretinate was 
given to 26 who had the early and late stages of MF and 
who were poor responders. After 6 months good results 
occurred in 49% and after 12 months in 62%. Of those 
28 patients with good results, 17 were treated with IFN- 
x alone (60-795) and 11 with etretinate and interferon. 

The results according to the clinical stage of the 
disease are of interest in that 80% of the patients with 
good results were in the early stages of MF. Furthermore, 
the combined regimen (etretinate with IFN-x2a) was 
more effective in patients in the early stages than those 
with the more advanced disease. 

The response rate obtained in early stages of CTCL 
raises the question of the efficacy of treatment with IFN-x 
as compared to conventional therapies such as PUVA 
and topical nitrogen mustard. It would be of interest to 
determine the long-term effectiveness of treatment with 
IFN-x because with PUVA and treatment with topical 
nitrogen mustard only 30% of patients with CTCL in 
stage IB or HB remain in complete remission after 5 
years. ^"? [n our study. 14 patients in stage IB or IIB 
showing a complete response after 12 months of treat- 
ment have so far been followed up for 2 years. Eight 
patients are still in remission after discontinuing treat- 
ment for 8-12 months, and six patients have had a 
relapse 4-8 months after stopping treatment with IFN-a. 
However, resumption of treatment was again effective in 
five of these six patients. 

In the patients with Sézary syndrome. only three had a 
good result with treatment with IFN-x alone and two 
others with combined therapy. Thus, most of the cases of 
Sézary syndrome were non-responders either to IFN-x 
alone or in combination with etretinate. However, it is 
well established that Sézary syndrome responds poorly 
to various treatments. 

The mechanism of action of retinoids is complex. They 
appear to act primarily on the differentiation and 
proliferation of epithelial cells. but also could have an 
immunoregulatory effect on the mononuclear infiltrate 
in the skin.'* IFN-« acts upon the proliferation of 
keratinocytes!" and has an immunomodulatory effect, 
especially on macrophages and natural killer cells.'° 

This study of 45 patients with CTCL of different clinical 
stages confirms the efficacy of low-dose recombinant 
IFN-22a in the treatment of CTCL and also combined 


ree 


iv 


interferon and retinoid therapy. The low doses of IFN- 
«2a were well tolerated, even after 12 months |of 


treatment. 
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Summary 


We report a case of necrolytic migratory erythema without a glucagonoma and which responded to 


treatment with essential fatty acids and zinc. 


Necrolytic migratory erythema (NME) is a rare skin 
condition usually associated with glucagonoma. an 
alpha-cell tumour of the pancreas.' It has also rarely 
been described in association with chronic liver disease. 
and in malabsorption with villous atrophy.? We report a 
case of NME in a man with cirrhosis and normal 
glucagon levels, who responded to treatment with 
essential fatty acid supplements and zinc. 


Case report 


A 52-year-old man was referred to the dermatology 
clinic in February 1989 complaining of a burning 
erythematous rash over the previous 6 months. The rash 
first appeared on his elbows and then became more 
generalized. There was no past medical history of note 
but he admitted to drinking 12 bottles of Guinness a day 
for the last 15 years and had noticed ankle swelling. 
increased girth, and intermittent jaundice over the 


previous 3 months. On examination there were signs of 


chronic liver disease, spider naevi. jaundice, ascites and 
peripheral oedema. There was tender hepatomegaly and 
a generalized erythematous rash with purpura over both 
lower legs. 

The patient was admitted for further investigations 
but shortly after admission he had a large haematemesis 
which led to worsening of his hepatic failure. Endoscopy 
showed marked oesophagitis and oesophageal varices 
which were injected. Over the next 4 weeks he under- 
went three further endoscopies with sclerotherapy on 
two occasions, and was discharged on 5 April 19589, 
When he was seen again on 19 April the rash had 
reappeared as a gyrate scaly erythematous eruption on 
the feet, legs. groins and abdomen, with bullae present at 


Correspondence: Dr D.L.Roberts, Department of Dermatology. Single 
ton Hospital. Sketty, Swansea SA2 SQA. 
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the edges of the rash. Glossitis and angular stomatitis 
were also noted. The clinical appearance was typical for 
necrolytic migratory erythema (Fig. 1). A skin biopsy 
showed ortho- and parakeratosis, irregular acanthosis 
and areas of epidermal necrosis, in which the lower half 
of the epidermis was normal and the upper layers 
showed abrupt necrolysis. There was eosinophilia of the 





Figure 1. Gyrate scaly erythematous eruption on the leg 
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Figure 2. Necrolytic changes in the 
epidermis. 


Table 1. Analysis of plasma and red cell phospholipid fatty acids 





Red cell 
Plasma phospholipid 
Before After Control Before After Control 


Fatty acid treatment treatment n— 32 treatment treatment n= 32 


20: 3n-6 1:51 1:91 23:93 2:04 1-63 1-64 
20:4n-6 5:70 6:40 IBS 13-83 1378 1815 
20:5n-3 1:44 5-02 1-42 1-46 1-42 1-43 
22:6n-3 1:74 4-45 4:34 5:49 5:63 6:32 





upper epidermal layers with spongiotic vesicles and 
neutrophil abscesses in the cornified layers. A mainly 
lymphocytic infiltrate was present in the papillary 
dermis. The appearance was characteristic of NME (Pig. 
2). 

The patient was thought to have the glucagonoma 
syndrome, but the glucagon level was normal at 12 
pmol/l (NR < 50). and the serum amino-acid profile was 
normal. Serum zinc was significantly lowered at 8 jumol/l 
(NR 11:5-24-5). An ultrasound scan of the abdomen 
showed fatty change in the liver but no other abnor- 
mality, although the pancreas was partly obscured by 
gas. A CAT scan demonstrated normal liver, kidneys and 
pancreas. 





On 31 May 1989 he was commenced on essential 
fatty acid supplements in the form of omega- 3 triglycer- 
ides (Maxepa) 5 g daily and gamolenic acid (Epogam) 
eight capsules daily. Four weeks later there was a 
marked improvement in the rash although there were 
still some active lesions present in the flexures. At this 
stage zinc sulphate 200 mg t.d.s. was added to the 
treatment regime. Six weeks later his skin was clear. and 
remained so until November when Maxepa was with- 
drawn, resulting in a flare-up of the rash within a 
month. After reintroduction of the Maxepa the rash 
settled once more, and the patient remains well on this 
combination of drugs. 

Plasma and red cell phospholipid fatty acids were 
analysed before and after treatment (‘Table 1). 


Discussion 


The glucagonoma syndrome was first described by 
Becker et al. in 1942.' The condition is caused by an 
alpha-cell tumour of the pancreas with elevated serum 
glucagon levels and almost all the patients have signifi- 
cant hypoaminoacidaemia.* The cutaneous features of 
the syndrome include angular stomatitis. cheilitis, 
glossitis, diffuse alopecia and brittle nails, as well as a 
necrolytic migratory erythema. Rare cases of NME have 
been reported where no tumour has been found. for 
example in association with cirrhosis! or malabsorption 
and villous atrophy.* 
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The cause of the skin changes in NME is unclear. 
Mallinson et al.> suggested that low amino-acid levels 
lead to depletion of epidermal protein and necrolysis. 
Intravenous amino acids have been used to treat several 
cases of NME with successful responses in five out of the 
six reported cases.^ In our patient, however, the amino- 
acid profile was normal, and another case of NME in a 
patient with malabsorption who had normal amino 
acids has been recorded.* The similarities, both clinical 
and histological. between NME and zinc and niacin 
deficiencies have been noted.’ Four cases have been 
published in which oral diiodohydroxyquinolone. a 
treatment for zinc deficiency. cleared or significantly 
improved the rash of NME,*^ and the possibility of a 
pathophysiological connection between NME, pellagra 
and zinc deficiency has been raised.” The patient we 
describe in this report had a low serum zinc level and 
cirrhosis and alcoholism are known to cause zinc 
deficiency by increasing urinary loss.* 

The plasma and red cell membrane phospholipid fatty 
acids in our patient show marked abnormalities, with 
particularly low levels of six desaturated derivatives of 
linoleic acid in plasma, despite high or normal levels of 
linoleic acid itself. This suggests defective delta-6-desatu- 
ration of linoleic acid. The delta-6-desaturase enzyme is 
known to be inhibited by zinc deficiency or excess 
alcohol. as well as being dependent on the availability of 
nicotinamide-adenine dinucleotide (NAD)." The n-6 
series of fatty acids are more prone to being affected by 
this interference than the n-3 series. It is of note that 
supplementation with the n-6 essential fatty acids (EF A) 
in the form of evening primrose oil (Epogam) has not 
succeeded in returning levels of dihomo-gamma linoleic 
acid (DGLA: 20: 3n-6) or arachidonic acid (AA: 20:4n- 
6) to normal. Recent studies have suggested that for this 
to happen much larger doses may be required. Supple- 
mentation with n-3 fatty acids however has resulted in 
an increase of eicosapentaenoic acid (EPA: 20:5n-3) of 


up to nearly four times its normal level. Its longer chain 
derivative. docosahexaenoic acid (DHA:22:6n-3) has 
returned to normal after supplementation. It may be that 
the increase in the ratio of EPA to AA has resulted in a 
reduction in the synthesis of proinflammatory eicosa- 
noids from arachidonic acid, reducing cutaneous inflam- 
mation. Alternatively, the return of DHA levels to 
normal may have had a membrane-stabilizing effect. 

The response of our patient to a combination of EFA 
supplements and zinc sulphate supports the view that 
there may be a common metabolic pathway involved in 
the pathogenesis of NME and EFA deficiency. 
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Summary 


Recombinant human interferon-« has been used in the treatment of several cancers, but there have 


been several reports that it may exa ‘erbate psoriasis or trigger off its onset. We report four patients, 
three of whom first developed psoriasis and one who had an aggravation of the condition during 
treatment with interferon-x. Three of the patients had the carcinoid syndrome and one a renal 
carcinoma, and all were treated with interferon-a 2b or 2a (IFN-a2b, 2a) with doses ranging from 
1:5x 105 U daily to 18x 106 U three times weekly. In two of the patients there appeared to be a 
correlation between the severity of the psoriasis and the dosage of interferon. 


Recombinant human interferon-« (IFN-«) has a well- 
documented anti-tumour effect’? and has been used in 
the treatment of malignant metastatic carcinoid tumour 
and metastatic renal carcinoma.*? Various cutaneous 
side-effects have been reported and these have included 
dryness and itching of the skin and a moderate amount 
of hair loss. In 1986 three cases were reported of 
patients in whom psoriasis was aggravated or provoked 
during treatment with recombinant human IJFN-a.’ 
Also, the psoriasis In three patients was aggravated 
when IEN-« was given subcutaneously in the treatmeht 
of malignant melanoma.? Some patients in clinical trials 
of IFN-g have had an exacerbation of their psoriasis, ?:19 
and this report describes four cases where treatment was 
followed either by an exacerbation or initial onset of this 
disorder. : 


Case reports 


The four cases are summarized in Table 1. Cases 1, 2 and 
3 were treated for the carcinoid syndrome with IEN-«2b 
(Intron A, Schering-Plough Co, Kenilworth, NJ, U.S.A.). 
Case 4 was a patlent with renal carcinoma who was 
treated with IFN-a2a (Roferon, Hoffman-La Roche & Co, 
Basel, Switzerland). | 


Case 1 


A 72-year-old man developed carcinoid syndrome 'in 
1985 and was found to have metastases in the liver, 
omentum and small intestine. From October 1985 he 
was given subcutaneously IFN-«2b 5x 10* U daily. 
Correspondence: Dr J. Funk, Department of Dermatology. Rikshospita- 
let, Pilestredet 32, N-0027 Oslo 1, Norway. 


Treatment was discontinued in October 1986 because of 
a lack of response by the tumours and an aggravation of 
his psoriasis. He had had psoriasis since 1943 and prior 
to treatment with interferon the lesions were limited to 
the elbows and the knees. Two weeks after the start of 
treatment with interferon he developed more genera- 
lized plaques and progressed in a few weeks to an 
erythroderma. The diagnosis of psoriasis was confirmed 
by a skin biopsy. Topical treatment and photochemo- 
therapy (PUVA) produced only a temporary improve- 
ment and during the period December 1985 to October 
1986 he was admitted to hospital four times. After 
treatment with Interferon was stopped in October 1986 
his psoriasis improved and after 2 weeks only involved 
the elbows and knees. He had no further treatment with 
interferon and his psoriasis remained mild. He died in 
1989. 


Case 2 


A 56-year-old woman had carcinoid syndrome from 
1984 and from May 1985 to October 1986 she was 
treated with subcutaneous injections of Intron A, receiv- 
ing 5 x 106 U daily. Treatment was stopped because of 
severe psoriasis, which was thought to have been caused 
by the interferon. In February 1987 IFN-« was again 
given at a daily dose of 3x 105 U daily because of 
progression of symptoms from her carcinoid syndrome. 
From June 1987 she was given 1:5 x 10* U daily and by 
June 1990 remained well. This patient had no history of 
psoriasis before starting treatment with IFN-«, although 
her daughter had the condition. Her psoriasis first 
appeared after 17 months of treatment with lesions on 
the elbows and legs. When interferon therapy was 
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Age 

Patient Sex (vears) Tumour Skin lesions 

Case } — Male 72 Malignant carcinoid Severe generalized 
psoriasis 

Case 2 Female 56 Malignant carcinoid Plaques on elbow 
and legs 

Case 3 Male 59 Malignant carcinoid Plaques on limbs 
and scalp 

Case 4 — Male 52 Metastatic renal Elbows, knees. scalp, 


carcinoma 


trunk and groins 


Table 1. Four cases of psoriasis induced by 


Time interval before IPN-2 
developing psoriasis 


(months) 


0:5 








stopped in October 1986 the psoriasis cleared within 4 
weeks and when interferon treatment was reintroduced, 
returned within 2 weeks. When the dose of interferon 
was reduced to 1:5 x 10° U daily her psoriasis again 
improved. 


Case 3 


A 59-year-old man had symptoms of carcinoid syn- 
drome from 1987 and a diagnosis of metastatic carci- 
noid tumour was made in April 1988 and metastases 
found in the liver. Treatment with subcutaneous injec- 
tions of IFN-a2b (Intron A, 5 x 10^ U daily) was given 
from April 1988 to October 1989. Treatment was 
stopped because of neurological symptoms that were 
thought to be side-effects from the interferon. This 
patient had no personal or family history of psoriasis and 
5 months after the start of interferon therapy he 
developed erythematous hyperkeratotic plaques on the 
limbs and in the scalp. These were typical for psoriasis 
and the diagnosis was confirmed by the histology. The 


lesions of psoriasis were also present at the sites of 


injection with interferon and usually appeared a few 
days afterwards and cleared within a week. In February 
1989, in a week without treatment with interferon his 
psoriasis cleared, but 1 week after reintroducing therapy 
his psoriasis recurred. This was also associated with pain 
in several joints in the legs. Therapy with interferon was 
discontinued in October 1989 when his psoriasis and 
joint pains cleared. 


Case 4 


A 52-year-old man had his right kidney removed in June 
1988 for a renal carcinoma. Two months later he was 
found to have pulmonary metastases and he was started 
on treatment with IFN-x2a (Roferon). He was given 
18 x 10^ U three times a week subcutaneously and in 


addition prednisolone 20 mg daily. The steroids were 
gradually reduced and stopped after 3 months. He had 
no personal or family history of psoriasis. Four weeks 
after starting treatment with interferon he developed 
typical lesions of psoriasis on the elbows. knees, scalp. 
trunk and in the groins. In September 1989 treatment 
with interferon was stopped due to a lack of response by 
the tumours and his psoriasis then slowly improved. 
Because of skeletal metastases interferon therapy was 
again given in May 1990 with him having 18 x 10^ U 
three times a week combined with prednisolone 10 mg 
daily. His psoriasis has remained stable. 


Discussion 


The variations in the severity of psoriasis in our four 
cases are in our opinion unlikely to be coincidental and 
are likely to be related to the changes in the therapy with 
IFN-x. The course of psoriasis in our patients could not be 
related to the growth or regression of their tumours.!' 
Our observations together with previous reports/? sug- 
gest that IFN-« has an aggravating effect in psoriasis. Of 
interest is that in Case 3, lesions of psoriasis appeared at 
the injection sites. Localized lesions have also been 
described occurring on warts treated with IEN-a.'? 
Although systemic steroids may aggravate psoriasis, in 
Case 4 this developed early on and was unlikely to be 
related to the steroids and more likely to the interferon. 

Interferons are produced by macrophages, fibroblasts 
and lymphocytes, and have a number of effects that 
could be related to the pathogenesis of psoriasis. They 
increase the lymphocytotoxic activity of natural killer 
lymphocytes!’ and are able to activate macrophages to 
increase phagocytosis.'* In addition, interferons appear 
to induce keratinocytes to produce and release inter- 
leukin-1.'° Immunosuppressive therapy is effective in 
psoriasis and therefore it could be expected that 
immunostimulation with interferon would have a re- 


E 


te 
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verse effect and exacerbate the condition. The cAMP/ 
cGMP ratio is probably of significance in the pathogene- 
sis of psoriasis!ó and the negative effect of f-adrenergic 
antagonists could be explained by the effect of these 
drugs on this ratio.!7 Lithium can provoke psoriasis and 
it has been shown that It inhibits adenylate cyclase and 
reduces the hormone-induced accumulation of cAMP i 
the cells.!? Interferon also reduces the cAMP/cGMP ratio 
by increasing the intracellular level of cGMP.!? Inter- 
feron-« has been shown to inhibit cell replication in 
tumours by interfering with mRNA translation?? and 
also has an antiproliferative effect on human keratino- 
cytes in vitro.” These effects could be expected to inhibit 
the development of psoriatic lesions in the skin, but this 
has not been found in clinical trials with the drug.? 10 
We conclude that IFN-« can exacerbate and even 
provoke psoriasis in a predisposed individual. The mech- 
anism by which this occurs is as yet unknown. 
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Summary 


A case is reported of a 1 3-year-old boy with multiple intradermal neurilemmomas, a cerebello-pontine 


meningioma and multiple spinal-cord tumours. 


Neurilemmomas are benign nerve-sheath tumours 
which consist of Schwann cells and almost always occur 
as solitary lesions. They are usually subcutaneous 
tumours with a predilection for the head and neck and 
extremities, or they can occur as deeply situated 
tumours in the posterior mediastinum and in the 
retroperitoneum. Rarely the tumours are multiple and 
located intradermally. In 1984, Shishiba et al.' described 
four cases with multiple intradermal neurilemmomas. 
with tumours of the central nervous system and with 
various neurological defects. In the absence of features 
for neurofibromatosis, these cases were described under 
the title of neurilemmomatosis. Since their report several 
further cases of neurilemmomatosis have been de 
scribed." * We present a case of neurilemmomatosis with 
multiple intradermal neurilemmomas and multiple 
tumours of the central nervous system. 


Case report 


A 13-year-old boy was referred with multiple tender skin 
tumours that had been present for 5 vears and which 
were gradually increasing in size and number. There 
was no family history of neurofibromatosis or of any 
neurological disorders. There was no past history ol 
epilepsy and he was not mentally retarded. Over several 
years he had become blind in the left eve. and there were 
disturbances of his gait, a left-sided hypacusis and 
hoarseness of his voice. 

On examination there were multiple firm and slightly 
elevated pigmented plaques or flesh-coloured nodules 
that measured 1-2 cm in diameter, scattered on the face 
trunk and limbs. They were attached to the skin but not 
to the underlying tissues. In addition to these dermal 
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tumours there were large subcutaneous nodules in both 
axillae. There was some atrophy of the muscles of the 
limbs. Of note, there were no café-au-lait macules 
present and there was no freckling in the axillae. No 
Lisch nodules were seen although there were cataracts 
and a persistent primary vitreous of the left eve with 
nystagmus. An audiogram revealed that there was a 
perceptive deafness of the left ear. He was hoarse with 





Figure 1. Magnetic resonance imaging showing bilateral cerebello 


pontine angle tumours 
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paresis of the vocal cords due to bilateral paralvsis of the 
recurrent laryngeal nerves. 

Magnetic resonance imaging showed large shadows 
on both sides in the cerebello-pontine regions of the 
brain (Fig. 1) and multiple spinal tumours that were 
located at C;.,, Tz 4 and L;-S;. There were several small 
calcified nodules in the third and lateral ventricles that 
were interpreted as subependymomas. Other laboratory 
investigations were all normal and an X-ray of the chest 
showed no significant abnormality. 

Biopsies taken from a lesion on the upper lip and on 
the chest showed plexiform tumours in the dermis that 
consisted of compact elongated spindle cells (Fig. 2) that 
appeared to be encapsulated by a thin layer of connective 
tissue. These cells showed nuclear pallisading and 
abundant Verocay bodies (Fig. 3). The histology of a 
subcutaneous tumour in the left axilla showed the 
characteristic features of a neurilemmoma. The tumour 
at the left cerebello-pontine region showed the histology 
of a meningotheliomatous meningioma with psam- 
moma bodies. 


Discussion 


Although multiple subcutaneous neurilemmomas of 
one extremity without tumours of the central nervous 





Figure 2. Tumour of the lip showing plexiform arrangement of system have been reported,’ these tumours generally 


interwoven cells in the dermis (haematoxylin and eosin, x 25) er y n ces ! ; 
occur as solitary subcutaneous lesions. However, several 


Figure 3. Higher magnification showing 
pallisading of the nuclei and Verocay bodies 
characteristic for neurilemmoma 
(haematoxylin and eosin, x 250). 
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cases have been reported in Japan who have had 
multiple intradermal neurilemmomas that were asso- 
ciated with tumours of the central nervous system and 
various neurological defects and have been referred to as 
‘multiple neurtlemmomas’. or 'neurinomatosis'.! How- 
ever, it was not until after the report in 1984! that this 
condition was more widely recognized and distinguished 
from that of neurofibromatosis. The tumours of the 
central nervous system are usually neurilemmomas but 
sometimes gliomas, astrocytomas or meningiomas. 
Our patient had multiple intradermal neurilemmo- 
mas, multiple tumours of the central nervous system and 
various neurological abnormalities such as hypacusia, 
disturbance of his gait and weakness and atrophy of the 
muscles of the limbs. His hypacusia and hoarseness 
could be attributed to the presence of the cerebello- 
pontine tumours, and the disturbance of his gait and the 
muscle atrophy of the limbs to the multiple tumours of 
the spinal cord. Because our patient had both cutaneous 
tumours and tumours of the central nervous system, a 
diagnosis of neurofibromatosis was considered but the 
histology of the tumours were characteristic for neuri- 
lemmomas and he had no other features of von Reck- 
linghausen's disease (neurofibromatosis type 1). Also, 
our case could be distinguished from neurofibromatosis 
type 2° where, although café-au-lait macules and 
cutaneous neurofibromas may be inconspicuous, the 
histology of thé left cerebello-pontine angle tumour was 
not that of a neurofibroma but a meningioma. Our 


patient also had various ophthalmological problems, 
and congenital cataracts have been reported in neuri- 
lemmomatosis and about 10% of the cases have an 
amblyopia or other visual disturbances.) The cutaneous 
lesions of neurilemmomatosis may be present at birth or 
develop in early life and precede the neurological 
abnormalities that usually develop in early adulthood. 
Dermatologists should be aware that the multiple cuta- 
neous neurilemmomas may be a marker for central- 
nervous-system tumours and the appropriate neurologi- 
cal investigations undertaken. 
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Summary 


Two patients with ichthyosis bullosa of Siemens (IBS) and one patient with bullous ichthyosiform 


erythroderma of Brocq (BIE) were treated with etretinate. Two additional patients with IBS received 


acitretin. All the patients had a marked improvement when on retinoids and the maintenance dose 
required was for IBS 10-25 mg per day. The patient with BIE was on a maintenance dose of 40-60 mg 


per day. 


Bullous ichthyosiform erythroderma is a relatively rare 
but severe and incapacitating type of congenital ichthyo- 
sis. This type of epidermolytic hyperkeratosis has been 
described by Brocq! and further delineated by Lapiére.’ 
However, in 1937 Siemens distinguished a particular 
type of congenital bullous ichthyosis without erythro- 
derma.’ Over the years this type of ichthyosis has been 
described as having a relatively mild involvement of the 
skin and the epidermolytic hyperkeratosis has been 
restricted to the upper part of the epidermis." ^ 
Aromatic retinoids have been effective in the treat- 
ment of various forms of congenital ichthyosis,” * but the 
treatment of bullous ichthyosis erythroderma of Brocq 
with oral retinoids has been difficult." '"^ Although a 
marked reduction of the hyperkeratosis can be achieved, 
exacerbation of the blistering is a serious complication 
and often limits the dose of the drug. As yet there have 


been no reports of the use of retinoids in the treatment of 


ichthyosis bullosa of Siemens (IBS). This present study 


was to compare the responses of these two types of 


bullous ichthyosis to therapy with oral retinoids. 


Case reports 


The clinical and histopathological features of Cases 1 to 
4 have been previously described.’ All the patients were 
monitored at 4-weekly intervals while on treatment. 


Case 1 

A 27-year-old woman weighing 63 kg had superficial 
blistering of the skin on the extensor surfaces of the arms 
and legs in addition to ichthyosis (Fig. la). Her father 
(Case 3). uncle (Case 4), sisters and son were also 





Figure 1. Ichthyosis bullosa of Siemens: (a) before treatment, (b) after 


16 weeks of treatment with acitretin (25 mg/day) 


affected. At no time had she an erythroderma. A skin 
biopsy showed mild acanthokeratolysis of the epidermis 
restricted to the region of the stratum granulosum and 
upper part of the stratum spinosum. 
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rhe patient was given acitretin in a dosage of 35 mg 
daily and after 4 weeks there was marked reduction of 
the scaling that was virtually absent after 8 weeks of 
therapy. The dose was reduced after 12 weeks ol 
treatment to 30 mg and further reduced after 16 weeks 
to 25 mg (Fig. 1b). The dosage of acitretin was again 
reduced at 20 weeks because of some hair loss and slight 
elevation of the liver transaminases. A further reduction 
of the dose was at 24 weeks when she was on 10 and 20 
mg on alternate days. During the follow-up period of 95 
weeks no blistering of the skin had occurred. 


Case 2 

| 21-year-old woman weighing 77 kg presented with 
the same degree of involvement as seen in Case 1. The 
patient was given acitretin in a dosage of 35 mg daily 
and the hyperkeratosis diminished and was virtually 
absent after 8 weeks of therapy. The dosage was reduced 
to 30 mg and an excellent response was maintained 
from 13 weeks with a dosage of 25 mg. During the 
follow-up period of 22 months no blistering of the skin 
has occurred. 


Case 3 


l'he 51-year-old father of Cases 1 and 2 and weighing 77 
kg had suffered from a scaly skin since birth. From the 


age of 15 he also had chronic relapsing pustular 


eruptions and a biopsy showed a subcorneal blister that 





was filled with numerous polymorphonuclear leuco- 
cytes. He was given etretinate in a dosage of 35 mg daily 
and after 4 weeks the skin had improved and there was 
no further pustulation. After 8 weeks of treatment the 
hyperkeratosis was hardly noticeable and the dosage 
was further reduced to 25 mg per day. In the 22nd week 
the dosage was further reduced to 25 mg on alternate 
days and by the 28th week to 10 mg daily. There was 
mild scaling of the arms but over the observation period 
of 14 months there was no blistering or pustulation of 
the skin. 


Case 4 


(he 40-year-old uncle of Case 1 weighing 65 kg had the 
same disorder with relapsing pustular eruptions and was 
given etretinate in a dosage of 35 mg daily. After 4 weeks 
of treatment the hyperkeratosis and pustulation had 
resolved and the dosage of the retinoid was reduced to 25 
mg daily. A further reduction to 10 mg daily resulted in 
an exacerbation with pustulation and scaling. Over a 
follow-up period of 12 months a good response was 
maintained with him having 10 and 20 mg of etretinate 


on alternate days. 


Case 5 


\ 15-year-old male weighing 67 kg had severe hyper- 
keratosis (Fig. 2a) that covered the entire surface of the 


body apart from the face, palms and soles. The condition 


Figure 2. Bullous ichthyosiform 
erythroderma of Brocq: (a) before treatment 
(b) after 10 weeks of treatment wit! 
etretinate (50 mg/day). Note the appearance 


of some blister 
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had been present since birth, but because the patient was 
an orphan it was uncertain about his first year of life and 
a family history was not available. A skin biopsy from the 
left forearm showed features of an epidermolytic hyper- 
keratosis that involved the entire epidermis. 

He was treated with etretinate in a dosage of 75 f g 
daily and within 4 weeks there was a marked improve- 
ment. However, a skin biopsy showed even more 
pronounced histological features despite the clini | 
improvement. During the subsequent 6 months he was 
treated with etretinate in a dosage of between 40-60 mg 
daily and apart from slight recurrence of mild hyperkera- 
tosis with bulla formation he was otherwise siae 
(Fig. 2b). 


Discussion | 
Ichthyosis bullosa of Siemens is a relatively mild jena 
tion as compared to bullous ichthyosiform erythro- 
derma. However, the extent of the lesions and the 
discomfort caused by scaling and pustulation in our 
cases justified the administration of oral retinoids. As yet 
there are no other reports on the response of this disorder 
to systemic retinoids. None of our four patients showed 
any sign of blistering of the skin during the follow-up 
period of 12-95 weeks. The maintenance dose was 
much lower than that required for bullous ichthyosiform 
erythroderma. | 

The efficacy of etretinate in the treatment of BIE is 
shown in our Case 5, though the maintenance dose of 
the drug was high at 40-60 mg dally. A maximum dose 
of retinoids is limited by induction of blisters in this 
disorder? and it has also been reported that the blister 
formation was not inhibited by therapy with etretinate!' 
as we found in our case. 
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Summary 


Two cases are reported of generalized pustular psoriasis complicated by profound alterations in 


pulmonary capillary permeability. Several features suggest the involvement of cytokines in the 


pathogenesis of this condition. 


Cardiorespiratory failure is reported as the commonest 
cause of death in patients with erythrodermic derma- 
toses, including pustular psoriasis where the mortality 
approaches 70%.! We report two cases of severe genera- 
lized pustular psoriasis complicated by profoundly 
increased pulmonary capillary permeability, a condition 
referred to as capillary leak syndrome (CLS). We propose 
that pulmonary inflammation coincident with extensive 
cutaneous disease might result from the action of 
epidermal cell-derived inflammatory mediators on the 
pulmonary vasculature. 


Case reports 
Patient 1 


A 23-year-old previously flt man presented with a 
pustular eruption on his face and trunk following a 'flu- 
like illness of 3 days' duration. There was no personal 
history nor family history of psoriasis or other skin 
disorders. 

On examination, he appeared unwell and pyrexial 
(38-5?C). An extensive eruption typical of pustular 
psoriasis was present on his scalp, face and trunk with 
psoriasiform pitting of all finger- and toenails which he 
had noted for approximately 1 year prior to presen- 
tation. Cardiorespiratory examination was normal. 

Biochemical and haematological parameters were 
normal except for a neutrophil leucocytosis of 
52-6 x 10?/1 (normal range 3:5-11-5 x 10?/1). Bacterial 
cultures of blood, urine and sputum were repeatedly 
negative and viral titres, including human immunodefi- 
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ciency virus and cytomegalovirus, were also negative. A 
chest radiograph was normal. 

Over the next 2 days, the eruption became progressi- 
vely more extensive and necrotic (Fig..1) with wide- 
spread cutaneous oedema and pustulation, sparing only 
the palms and soles. Methotrexate (5 mg orally for 3 
days) and flucloxacillin were started on day 3 of hospital 
admission. On day 5 the patient became increasingly 
tachypnoelc and subsequently rapidly hypoxic. A chest 
radiograph revealed extensive bilateral alveolar sha- 
dowing consistent with profound pulmonary oedema 
(Fig. 2). Despite mechanical ventilation, the patient had 
an asystolic cardiac arrest and died 4h after initial onset 
of respiratory symptoms. Post-mortem examination 
revealed extensive interstitial pulmonary oedema with 
evidence of hyaline membrane formation, diagnostic of 
capillary leak syndrome. There was no evidence of 
inclusion bodies nor eosinophilia in the pulmonary 
sections to suggest either a drug-induced or viral 
aetiology. 


Patient 2 


A 64-year-old female with a 2-year history of plaque 
psortasis developed a pustular eruption on the trunk 
following a walking holiday in New Zealand. Eighteen 
months earlier during admission for a shoulder replace- 
ment for osteoarthritis, radiological evidence of early 
pulmonary fibrosis was detected, although she remained 
entirely asymptomatic. 

On initial examination, a pyrexia (37-8?C) was 
recorded and an eruption typical of generalized pustular 
psoriasis was present on the trunk and limbs. A chest 
radiograph at that time revealed no deterioration in her 
pulmonary fibrosis. 
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Figure 1. Forearm of Patient 1 demonstrating marked oedema and 
extensive pustulation, coalescing in areas to form blisters. 





Figure 2. Chest radiograph of Patient 1 performed shortly before death 
demonstrating bilateral interstitial oedema. 


Laboratory investigations revealed a neutrophil leu- 
cocytosis of 22x 10°/I and normal renal and liver 
biochemistry. Azathioprine (100 mg daily) and etreti- 
nate (40 mg daily) were started with initial improve- 
ment. However, 10 days later a relapse of her pustular 
psoriasis coincided with an episode of acute breathless- 
ness. A chest radiograph was suggestive of pulmonary 
oedema, but this condition proved unresponsive to 
antibiotic and diuretic therapy. Echocardiography con- 
firmed normal left ventricular function and a clinical 


diagnosis of pulmonary capillary leak syndrome was 
made. Improvement in respiratory function coincided 
with subsequent control of the pustular psoriasis. On 
four further occasions, acute episodes of breathlessness 
and pulmonary oedema occurred coincident with 
relapses of her pustular psoriasis. 

Twelve weeks after initial presentation the patient was 
readmitted with respiratory failure from which she died 
2 weeks later. Post-mortem examination confirmed a 
diagnosis of end-stage pulmonary fibrosis. 


Discussion 


Pulmonary capillary leak syndrome (CLS) is an intlam- 
matory lung condition characterized by à profound 
increase in pulmonary capillary permeability.” It is a 
potentially life-threatening complication of many condi- 
tions, including severe sepsis. amniotic fluid embolus. 
major trauma and cutaneous burns. A clinical diagnosis 
of CLS is made when severe hypoxia associated with 
radiological evidence of pulmonary oedema occurs in 
the presence of normal left ventricular function. 
Although definitive diagnosis requires pulmonary 
angiography. in practice the invasive nature of this 
procedure precludes its routine use. 

Both clinical and post-mortem examination suggested 
CLS as a cause of death in Patient 1. Gram-negative 
septicaemia was felt to be excluded as blood cultures 
were repeatedly negative and prophylactic antibiotics 
were used. There was no serological nor post-mortem 
evidence of viral infection. Methotrexate is reported to 
cause a fatal pneumonitis which may resemble CLS, 
typically following large cumulative doses,’ but histo- 
pathological examination at post-mortem was not con- 
sistent with this diagnosis. Patient 2 developed breath- 
lessness with radiological evidence of pulmonary 
oedema suggestive of CLS, coincident with recurring 
episodes of generalized cutaneous pustulation. Pulmon- 
ary fibrosis as a sequel of CLS is well documented? and it 
seems likely that recurring episodes of acute pulmonary 
inflammation accelerated the underlying fibrotic condi- 
tion that led to respiratory failure in this patient. 

Generalized pustular psoriasis is an acute inflamma- 
tory dermatosis typically associated with systemic fea- 
tures such as fever, arthralgia, leucocytosis, diarrhoea 
and altered liver function.” We propose that cytokines 
synthesized in the skin in cutaneous disease might 
mediate systemic inflammation by interaction with 
receptors on distant target tissues, for example the bone 
marrow, liver, synovium and intestinal epithelium. In 
particular, the action of cytokines on pulmonary vascu- 
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lature in our patients might account for the development 
of CLS coincident with generalized pustular psoriasis. 

In support of this hypothesis, itis now established that 
activated keratinocytes elaborate a range of cytokines in 
vitro including interleukin (IL)-1, IL-6, IL-8 and TNF-« 
and altered expression of these peptides occurs in 
cutaneous inflammatory disease, including psoriasis.57 
Furthermore, elevated levels of IL-1, IL-6 and TNF-a 
have been demonstrated in the serum of patients with 
psoriasis and following UVB exposure,?? suggesting that 
cytokines synthesized by keratinocytes are released into 
the circulation during cutaneous inflammation. Because 
IL-6 and TNF-« are known to induce fever, leucocytosis 
and acute-phase proteins!? it seems likely that extracu- 
taneous manifestations of pustular psoriasis result from 
the systemic action of these peptides. 

Cytokines are important mediators of pulmonary 
inflammation! and recent studies suggest that 
increased pulmonary vascular permeability, pathogno- 
monic of CLS, is mediated by TNF-a and IL-1.!? However, 
CLS also characteristically complicates intravenous IL-2 
administration? during treatment of solid tumours, 
suggesting that a number of interacting cytokines may 
be involved in the pathogenesis of this condition. 

Cytokines are now well established as hormone-like 
mediators of both cutaneous and pulmonary inflamma- 
tion and it seems probable that peptides synthesized in 
the skin during cutaneous inflammation could also act 
as mediators of systemic inflammation. Previous reports 
of pulmonary inflammation coincident with generalized 
pustular psoriasis!^!$ were diagnosed as sterile pneu- 
monitis or unexplained alveolar shadowing but these 
conditions may represent a similar pathological process. 
In addition pneumonia and cardiac failure, allegedly the 
commonest causes of morbidity and mortality in patients 
with erythrodermic dermatoses,! clinically and radio- 
logically resemble CLS and might obscure the real 


incidence of this inflammatory process as a complication 
of severe extensive cutaneous inflammation. 
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Summary 


A patient is described who had eruptive vellus hair cysts with and without sebaceous glands in the cyst 


walls. An association is suggested between eruptive vellus hair cysts and the condition of 


steatocystoma multiplex. 


Since the original description of eruptive vellus hair cysts 
(EVHC) in 1977,' several cases have been reported 
which were either sporadic? * or with a familial pattern 
of inheritance." ^ Although EVHC may clinically resem- 
ble steatocystoma multiplex. the condition differs histo- 
logically in that sebaceous glands are absent. Recently, a 
case of EVHC with sebaceous glands in the cyst wall has 
been reported" and a mixed form of both EVHC and 
steatocystoma multiplex has been suggested. We report 
a further patient who had EVHC with evidence on the 
histology of sebaceous glands in the cyst wall. 


Case report 


A 21-year-old Japanese woman presented with persist- 
ent asymptomatic papular lesions on the thighs. groins 
and on the front of the chest that had been present for at 
least 6 years. There was no family history of similar 
lesions. On examination there were multiple blue-black 
pin-sized smooth papules on the posterior aspect of both 
thighs, in the groins and on the front of the chest (Fig. 1). 

A skin biopsy was taken from an affected area on the 
right thigh and showed a cyst in the mid-dermis that was 
lined by squamous epithelium with a normal overlying 
epidermis. The cyst was filled with laminated keratinous 
material and there were numerous vellus hair shafts 
present (Figs 2 and 3). There was no connection between 
the cysts and the epidermis and on serial sectioning there 
appeared to be no attachment to a sebaceous gland. A 
biopsy from the anterior chest showed a lobular cystic 
lesion in the mid-dermis with a normal overlying 
epidermis. On one side of the cyst there was amorphous 
keratinous material, and on both sides numerous vellus 
hair shafts were lined by two or three layers of epithe- 
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Figure 1. Multiple pigmented pin-sized smooth papules on anterior 
chest. 





Figure 2. Thin-walled cyst in the mid-dermis containing keratinous 
material and numerous vellus hairs (haematoxylin and eosin, x 40) 
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Figure 3. Higher magnification showing cyst lined with squamous 
epithelium and containing vellus hairs (haematoxylin and eosin, 
x 150). 
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Figure 4. Portion of thin-walled cyst with sebaceous gland attached 
(haematoxylin and eosin, * 100). 


lium. Serial sections showed sebaceous glands in the 
wall lining the cyst (Fig. 4). 


Discussion 


Eruptive vellus hair cysts and steatocystoma multiplex 
are both rare inherited conditions that are characterized 


by the formation of multiple cutaneous cysts. The age of 


onset in both disorders is the same and there is a similar 
distribution of the sites of the lesions. Differentiation 


between the two disorders can only be made on the 
histology. In steatocystoma multiplex there is an empty 
cyst with a thin wall of stratified squamous epithelium 
and the main differentiating feature from EVHC is the 
presence of sebaceous glands within the cyst wall with a 
prominent acellular hyalinized cuticle with undulant 
configuration." Occasionally the cavity contains vellus 
hairs!" and follicular structures.'' In EVHC the cyst wall 
is composed of an epithelium without any connection to 
sebaceous glands and the cavity contains multiple vellus 
hairs. However, sebaceous glands have been observed 
near the cysts in EVHC."^ and a case was reported in 
which the epithelium lining the cyst had sebaceous 
gland cells. Two similar cases have been reported and it 
is suggested that EVHC is closely related to steatocys- 
toma multiplex.'’ Recently. a case has been reported of a 
patient with both EVHC and steatocystoma multiplex.'* 
Our case is also unusual with the presence of sebaceous 
glands within the cyst wall of the lesions of EVHC. 
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The Tong tam ee eae to prevenit 
renal allograft rejection leads to numerous cutaneous 
problems. Of particular concern is the very high rate 
of HPV infection, as there is increasing evidence that 
this is aetiologically linked to tbe increased incidence 
of squamous cell carcinoma (SCC) in these patients. 

We bave exemined 193 renal allograft recipients with 
a mean time since transplantation of 4.4 years. Overall 
48% have viral warts and 22% have had one or more 
cutaneous malignancy. The prevalence in those patients 
with type I or type II skin, transplanted 5 or more 
years previously is much higher, 93t having viral warts 
and 59% one or more epidermal malignancy, 29% of thesa | 
with miltiple SCC. Both the warts and the SCC are : 
principally on sun exposed skin. We have observed SCC 
arising from specific warts and from clinically 

oe eee QE 
studies in these i demonstrate a spectrum of 
epithelial transformation from benign verruca vulgaris 
through increasing degrees of squamous atypia to full 
thickness dysplasia and invasive SCC, with some lesions 
showing dysplastic change within a benign wart. 

Using a panel of monospecific monoclonal antibodies 


possible 

simple epithelial keratins 7, 8 and 18, previously shown 
to be markers of invasive malignancy, were not expressed 
in these HPV associated malignancies. However, in both 
dyplastic and invasive lesions patchy suprabasal 
expression of keratin 17,sometimas seen in benign warts, 
was prominent and in places panepidermal. Our studies 
suggest that this expression of keratin 17 may be a 
novel marker of dysplastic epithelial transformation. 


INTRACELLULAR LOCALISATION BY 
IMMUNOELECTRON MICROSCOPY OF HUMAN| 
PAPILLOMAVIRUS TYPE 16 PROTEINS USING AN IN; 
VIVO CULTURE SYSTEM. 

1J.Skepper, 2G.Gatward, 3M.A.Stanley, 3A.C.Minson. | 
Dermatology Department, Addenbrooke’s Hospital, Cambridge, 
lUniversity Dept. Anatomy, Cambridge, Dept. Histopathology, 
Addenbrooke's Hospital, Cambridge, University Dept. Pabologys| 
Cambridge. 

The human papillomavirus (HPV) causes warts, but is iie 
associated with the development of squamous dysplasia and carcinoma ' 
in the skin, lower genital tract and upper respiratory tract mucosa. ' 
Interactions between the cell and the virus affect epithelial proliferation | 
as well as virus gene expression and replication. In tissue culture, the’ 


virus 1s unable to produce progeny, leading to the assumption that the 
completion of the virus life cycle is depenaent on the state of 
differentiation and keratinisation of the host cell. 

Using an in vivo culture system in which human keratinocytes are 
grafted onto the flank of athymic mice, we have shown that an 
established line of cervical keratinocytes, W12 cells, containing 50-100 
copies per cell of episomal HPV type 16 DNA, are permissive for the 
producnon of new virus particles (Sterling J, Stanley M, Gatward G er 
al. Production of human papillomavirus type 36 virions in a 
keratinocyte cell line. J Virol. 1990, 64, 6304-6307) Immunoeciectron 

purge de of a seven week graft using a mouse monoclonal antibody 
against the HPV 16 L1 (major capsid) protein, confirms thar these 
particles are HPV type 16. This capsid protein 1s found only in 
condensed nuclei of the upper granular and comified layers. The viral 
E4 protein, which is postulated to be important in the early stages of 
capsid production, 1s localised to the cytcplasm in certain cells of the 
granular layer. 

This system appears to parallel many fsatures of APV-infected 
epithelium and should therefore provide a useful experimental approach 
to the study of the complete virus life cycle and its effects on the 


keratinocyte. 


SPONTANEOUSLY IMMORTALISED KERATINOC. TE CELL LINES 
FROM A RENAL TRANSPLANT RECIPIENT: A MODEL FCR 
MALIGNANT TRANSFORMATION OF KERATINOCYTES. 

CM Proby, CJ Sexton, KJ Purdie, J Stables*, IM Leigh 
Experimenta] Dermatology, The London Hospital Medical College, 
London Bl 2BL. 

*Wellcome Research Laboratories, Beckenham, BR3 3BS. 

The association of oncogenic types of human papillomavirus 
(HPV) with cervical carcmoma 1s well established Specific HPV 
types appear to play a simular role m malignant tansformanon of 
skin, especially of light-exposed skin ın immunosuppressed 
allograft recipients. The role of wart virus in cellular 
transformation 1s poorly understood; not least because this 
stictly epitheliotropic virus cannot be cultured in vitro. The 
degree of epithelial differentiation required to switch on viral 
particle production is not achieved with standard keratinocyte 
Culture techniques. We descnbe immortalised cell lines showing 
abnormal keratinocyte differentiation on complex substrates and 
providing an im vitro model for studying this malignant 
transformation. 

Tissue culture of dysplastic forehead skin from a renal 
allograft recipient with multiple squamous cell carcinomas arising 
from warts or wart-ridden skin led to the establishment of 7 
spontancously immortalised keratinocyte lines. Characterisation 
of these limes finds them dependent on a fibroblast feeder layer 
and standard keratinocyte growth media plus foetal calf serum. At 
early passage number (<15) none of these Imes have been 
tumoungemic in immunocompromised mice while karyotype 
analysis found polyploidy in a mmority k 1s hkely that these 
cells will become more “transformed” with continued growth in 
culture. Karyotype, tumourgenesis and growth factor 
requirements will be repeated at a later passage. 

Growth of these keratinocyte lines on complex substrates 
produces a multilayered epithelium with grossly abnormal 
keratinocyte differentiation morphologically. Markers of 
differentiation have been assessed using a panel of weil 


477 


478 . B.S.ILD. MEETING 


characterised monospecific monoclonal anubodies to epithelial 
keratins. — Differentistiou-specific cutaneous keratins 1 and 10 
were lost while keraun 17 was strongly expressed in almost ail 
cases. These cell lines offer a valuable in vitro system for 
studying the mechanisms underlying and factors influencing viral 
transformation of keratinocytes 


IN VITRO TRANSFORMATION OF ORAL KERATINOCYTES BY 
HUMAN PAPILLOMAVIRUS. 
CM Proby!, CJ Sexton2, L Banks3, J Stables2, IM Leigh! 
lExpenmental Dermatology, The Londo. Hospital Medical College, 
London El 
2Wellcome Research Laboratories, Beckenham, BR3 3BS 
3ICGEB, UNIDO, Trieste, Italy 

Transformation of genital keratinocytes by human 
papillomavirus (HPV) is well documented both ia vivo and in viro. 
In this region, HPV16 and 18 have been designated as 
"transforming" and are associated with the majority of cervical 
carcinomas, wlule HPV6 and 11 are found in benign warts. Genital 
keranmocytes can be immortalised in vitro by transfection with 
HPV DNA but this ability i$ sunilarly restricted to the 
"wensforming" HPV types. HPV is known to infect oral and 
laryngeal keratinocytes in vivo and has been documented in some 
oral carcinomas; yet an oncogenic role for HPV16/18 in oral 
lesions 1s not established and im vitro immortalisation has not 
previously been attempted. We therefore compared the 
transforming potenual of HPV16 and HPV11 in cultured oral 
keratinocytes 

Using whole genomic HPV DNA m the pJ4 omega plasmid 
construct and lipofection transfection we can routinely 
immortahise oral keratinocytes with HPV16 but not, despite 
idenucal conditions, with HPV11. HPV16 DNA and E7 protein 
were detected in all immortalised lines To date, none of these 
lines have been tumoungentc in immunocompromised mice. All 
the HPV16 cell hnes appeared to undergo profound “crisis” after 3 
months in tssue culture but subsequently have grown well 
Markers of differentiation have been examined using a panel of 
well characterised monospecific monoclonal antibodies to 
epithelial kerating In monolayer cultures there was no 
significant alteration in keraun expression when compared to 
normal oral keratinocytes These experiments demonstrate that 
the immortalising acuvity of HPV16 is not restricted to the genital 
region and that immortalization with HPV11 is not, under these 
circumstances, enhanced by regional differences in keratinocytes 


CHARACTERIZATION OF A HUMAN KERATIN GENE (HK?) 
LINKED TO HK1. P.E. Bowden and A.P. Withers, Department of 
Biological Sciences, University of Dundee. 

Keratin gene expression is complex and tightly regulated in human 
epidermis. While almost thirty keratin proteins have now been 
described 1n total, only 10 are expressed in the epidermis. Many of 
the genes that encode these keratins have now been characterized at 
the molecular level, and have been localised to two mulh-gene 
clusters, one on chromosome 12 (mainly type II genes) and the other 
on chromosome 17 (type I genes). We have now characterized 
another type II keratin gene (HK?) that is similar but not identical to 
HKIl and lies 10 Kb upstream of the HK1 transcription start site, 
both being part of the chromosome 12 gene cluster. 

The HK? gene was isolated on the same cosmid fragment (14-12) 
as the HK1 gene and its regulatory region. The gene was located on 
the 5'end of the cosmid DNA and lay on a single Bam HI fragment 
(6F8, 14 Kb). The Eco RI fragments that covered this region (4C2, 
9.4 Kb; 1E6, 0.6 Kb; IE11, 5.1 Kb; 4D11, 4.9 Kb) were subcloned, 
restriction mapped and sequenced by the dideoxy method using oligo 
primed dsDNA. In addition, parts of 1E11 were further subcloned to 
allow sequencing. 

The coding region of the gene was smaller than HK1 but due to 
the longer introns, the gene was larger overall. HK? spanned 9680 
bp from the ATG (Exon 1) to the polyadenylation signal. The exon 
structure coding for the helical portions of the protein was almost 


identical to HK1, but exons 1 and 9 which encode the N- and C- 
termini, were smaller. The amino acid sequence was 65% 
homologous to HK1 and while the termini were glycine-rich, similar 
to HK1 and HKIO, the region prior to the stop codon was unique. 

Thus, the sequence data that we have obtained for HK?, a type II 
human keratin gene that 1s linked to HK1 (10 Kb upstream), shows 
that this gene is similar but not identical to HK1. While the sequence 
data does not indicate that this is a pseudogene, it is not yet known 
whether HK? is expressed in the epidermis. However, probes have 
now been contructed to examine this question. 


POINT MUTATIONS OF THE N RAS ONCOGENE IN 
HUMAN MALIGNANT MELANOMA AND POTENTIAL 
PRECURSOR LESIONS. Janette Carr, 1P.A. Burns 
and Rona M. MacKie, Department of Dermatology, 
Glasgow University, and lBeatson Institute for Cancer 
Research, Glasgow. 

The aim of this study is to identify the frequency 
of point mutations of the N ras oncogene in human 
malignant melanoma and possible precursor lesions, 
and also to establish whether or not such point 
mutations are found preferentially in lesions arising 
on habitually light-exposed skin. 

Tissue sections have been cut from blocks of 
primary malignant melanoma (28 cases: 19 F, 9 M: 
22 or 78% on exposed skin), secondary melanoma (4), 
dysplastic naevi with cytological atypia (18), and small 
congenital naevi (13). After extracting DNA from 
this material, it has been amplified using the 
polymerase chain reaction, in the presence of specific 
amplimers for codons 12/13 and 61 of the N ras 
oncogene. Amplified product has then been probed 
with ??P-labelled oligonucleotides, using the dot blot 
technique. Material showing specific point mutations 
is then sequenced directly to confirm the presence 
of the identified point mutation. 

Point mutations in codons 12/13 or 61 of N ras 
have to date been identified in 2/4 secondary 
melanomas (50%), 4/28 primary melanomas (14%), 3/13 
small congenital naevi (26%), and 0/18 dysplastic 
naevi. Point mutations in primary melanomas were 
all in females and were on exposed sites in 3/4 cases 
(75%). 

These results indicate that point mutations in 
codons 12/13 and 61 of N ras are found in 1/7 of 
primary melanomas, and are not preferentially found 
in lesions arising on sun-exposed skin. This is the 
first study to detect point mutations in small congenital 
naevi, and may be a further indication of the 
premalignant potential of some of these lesions. They 
also indicate that N ras mutations are neither 
necessary nor sufficient for malignant transformation 
of melanocytes. 


POLYCYCLIC AROMATIC HYDROCARBON INDUCED DNA- 
DAMAGE IN HUMAN SKIN AND SKIN EQUIVALENTS. MJ. 
Edwards, P.J. Dykes, V.R. Merrett and R. Marks, Department of 

atology, University of Wales College of Medicine, Cardiff, 
CF4 4XN. 

The majority of chemical carcinogens exert their mutagenic 
effects by forming reactive electrophilic specieg which bind to 
cellular DNA. We have utilised the HPLC--“P post-labelling 
method of DNA-adduct detection to investigate polycyclic aromatic 
hydrocarbon induced DNA damage in human skin explants and 
skin equivalents. 

The formation of DNA-adducts was measured in human skin 
and skin equivalents by incubating the tissue with — 2uM 
benzofalpyrene or 1,6-dinitropyrene for 24 or 48 hours at 37°C in 
an atmosphere of 5% in air. Cellular DNA was extracted, 
purified and briefly treated with nuclease Pl. The DN. ducts 


"were 5'-phosphorylated with polynucleotide kinasa and [y-°“PIATP 


and the radiolabelled DNA-adducta analysed by reverse-phase 
HPLC. The chromatographic profiles of the DNA-adducts 


ET 


| 


extracted from human skin and skin equivalents treated with 
either B[a]P or 1,6-DNP were very similar. Two DNA- adduct 
species wera detected in 1,6-DNP treated human skin explants and 
Skin equivalents. These two DNA-adducts co-eluted with standard 
1,6-DNP induced DNA-adducts synthesised by reacting calf 
thymus DNA with 1,6-DNP 1n the presence of cytochrome oxidase 
and acetyl Co-enzyme A. B[a]P induced DNA-adducts were algo 
detected in human skin and skin equivalents with the most 
abundant being (+)-7R-trana-(anti-}BPDE-dGuo. The amount of 
each B[a]P and 1,6-DNP adduct extracted from both tissues 
increased with the time of exposure. However, the human skin 
explants showed some variation in the amount of each adduct 
formed. 

The data show that the 32P poet-labellmg method is ja 
versatile and sensitive method of DNA-adduct detection in human 
skin. The results also suggest that the skin equivalent provides 
one with a valid in vitro model for the estimation of carcinogenic 
risk as ıt retains the enzyme systems required for the activation of 
polycyclic aromatic hydrocarbons. | 


EPITHELIAL PHENOTYPE IS AN INTRINSIC PROPERTY OF, 
KERATINOCYTES BUT IS MODULATED BY ENVIRONMENTAL ' 


FACTORS. L. Balasubramanjam, A. T. Cruchley, D. M. 
Williams, . Navsaria, . M. Leigh. Depts of Oral: 
Pathology & +Expt. Dermatology, London Hospital Medical 


College, London. . 

We investigated whether the variations in phenotype 
of epithelia from different sites were intrinsic or 
induced, by comparing the morphological and functional 
characteristics of epidermal and oral keratinocytes in 
the absence of connective tissue. Keratinocytes from 
human buccal mucosa and skin were seeded on to type I 
collagen membranes (Cellagen - 1CN Flow, USA) and grown 
as submerged (sub) or interface (i/f) cultures in 
supplemented DMEM/Ham F12. After 10 days, permeability 
coefficients (Kp; x 10-7 cm/min) of the confluent 
stratified keratinocyte sheets to water was determined. 
Control permeability values were obtained using 
biopsies of intact human buccal mucosa and skin. The 
permeability coefficients of cultured (sub = 505 + 48, 
i/f = 455 + 52) and intact (583 + 29) buccal mucosa 
were smifar. However, cultured skin showed 
significantly higher Kp values (sub = 416 + 55, 1/f = 
282 + 24) than normal skin (52 + 9) (p 0.05). 
Electron microscopy showed stratification of epidermal 
and buccal mucosal keratinocytes in vitro. Membrane 
coating granules (MCGs) characteristic of non- 
keratinising epithelia were seen with cultures of both 
cel] types. These were similar 3n number and ' 
distribution in both intact and cultured buccal mucosa. 
Epidermal keratinocytes formed only small numbers of 
atypical MCGs. 


These results indicate that keratinocytes from | 
different sites exhibit intrinsic phenotypic 
ifferences, but that these may require the appropriate 


environmental signal for their zi expression. 


Miss L. Balasubramaniam is in receipt of a Unilever 
Research Scholarship 


QUANTIFICATION AND LOCALISATION OF LIPOCORTIN-1 IN 
NORMAL HUMAN SKIN. 
I. Dixey, ! C.R. Lovell and N.J.Goulding. Inflammation Group, Bath 
Institute for Rheumatic Diseases and ! Royal United Hospital, Bath, ` 
Lipocortin-1 (Lc1) is a member of the annexin family of calcium 
dependent phospholipid binding proteins. Lc-1 has been reported to 
inhibit PLA; activity ip vitro, although the mechanism of this action and 
its physiological relevance is unclear. The recombinant human protein 
has profound antiinflammatory activity in animal models and 
antagonises IL-1 induced fever in mice. Lc-1 is produced by human 
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monocytes in vivo in response to intravenous corticosteroid and may 
mediate some of the antiinflammatory effects of these drugs (1), 
however the mechanisms of its antnnflammatory actions and its role in 
inflammatory diseases of the skin have yet to be investigated. 

In this study we report the distribution of Lc-1 in normal skin and 
have quantified the amount of the protein in epidermis and dermis using 
a specific ELISA. 

Samples of normal abdominal skin werc taken at post-mortem and 
snap frozen. Different samples from cach individual were either 
sectioned by cryostat or prepared for Lc-1 extraction. This procedure 
involved removing excess fat and separating the epidermis and dermis 
by soaking in IM NaCl containing 2mM CaCl. The wet weight of 
each sample was estimated before microhomogenisation in phosphate- 
buffered saline containing 10 mM EDTA. Results were expressed as 
total amount of Lc-1 per mg of tissue or as a % of total protein. The 
following table shows that Lc-1 is present in both epidermis and dermis. 

ng re-i 7mg tissue % of tot prot. x 103 

n Median Range 
TIS : .6 - 8. l : 9 - 18. 
Dermis 12 0.3 0.1-0.9 15 2.0 1.5 - 8.6 

Lc-1 concentration did not alter with age in normal subjects; median 
age 69 years (range 25 - 80); neither was there any sex difference. 

An alkaline phosphatase / anti-alkaline phosphatase amplified 
immunohistological staining method was used on the frozen sections of 
post mortem normal skin. This confirmed the quantitative studies by 
revealing strongly positive Lc-1 staining within the epidermal basal 
layer. Much less staining was observed within the dermis, although 
positive staining could be seen associated with fibroblasts and related to 
sweat glands. 

(1) Goulding NJ., Godolphin JL., Sharland PR., et al Ant-inflammatory 


lipocortin- 1 1s produced by peripheral blood leucocytes in response to intravenous 
hydrocortisone Lancet 1990. 335,1416-1419 


INHIBITION OF EGF-STIMULATED PHOSPHOLIPASE A2 ACTIVITY 
BY THE  TYRPHOSTIN  AG213 IN  LESION-FREE PSORIATIC 
EPIDERMIS. E.Ildarton, GM Wilkingon and 'H.J Yardlay, 
Department of Dermatology, North Statfordshire Hospital 
Centre, Stoke-on-Trent, and ‘Department of Biological 
Sciences, University of Keele. 

A biochemical link between EGF-receptor kinase 
activity and phosphorylation ot intracellular proteins 
is now generally accepted. Phosphorylation of lipocortin 
relieves its inhibition of phospholipase A2 (PLA2) and 
hence increases the production of free arachidonic acid 
and inflammatory eicosanoids. A family of tyrosine 
analogues, termed tyrphostins, has been shown to 
specifically inhibit EGF-receptor kinase (reviewed in 
Posner I, Gazit A, Gilon C and Levitski A. FEBS Letters 
1989, 257, 267-291). Here we report the effect of the 
tyrphostin  A0213 on PLA2 activity in  lesion-free 
psoriatic epidermis, 

Skin slices were obtained using a Davies dermatome 
and ethyl chloride local anaesthesia trom the upper arm 
in four volunteers with chronic plaque psoriasis. Skin 
specimens were obtained at least 5 cm trom the nearest 
lesion. Skin slices were maintained at 37°C for 2 h., in 
Dulbecco's moditied Eagles'/F12 Ham medium containing 
EGF(10 nM); EGF(10 nM) plus AG213(100 uM); AG213(100 uM) 
or plain medium. Extracts ot epidermis was assayed for 
PLA2 activity and protein as previously described. 

For samples maintained in the presence of EGF, the 
mean PLA2 activity + S.E.M. was 97.7 + 6.6 nmol/mg 
protsin/hour (n = 4). The inclusion of AG213 reduced 
this activity to 81.5 s 4.1, which differance is 
statistically significant (P < 0.05, paired t test). The 
remaining two treatments yielded PLA2 activitiea of 82 4 
t 4.7 (AG213) and 83.2 : 3 9 (plain medium. 

These results demonstrate that the tyrphostin AG213 
inhibits EGF-stimulated PLA2 activity in lesion-free 
psoriatic epidermis. This tyrphostin is thus o candidate 
drug for the treatment of psoriasis and a phase I 
clinical trial is reported to be in progress (Corda D, 
Luini A and Garattini S. Trends in Pharmacological 
Sciences 1990, 11, 471-473) 

The financial support of the Psoriasis Association is 
gratefully acknowledgad. 
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EPIDERMAL GROWTH FACTOR ACTIVATES PROTEIN KINASE C IN 
HUMAN DERMAL FIBROBLASTS BUT NOT IN HUMAN 
KERATINOCYTES. NJ Reynolds 1J Baldassare , IPA Henderson, JJ 
Voorhees, GJ Fisher. Department of Dermatology, University of Michigan, Ann 
Arbor, MI, and ! American Red Cross, St. Lous, MO, USA. 

Epidermal growth factor (EGF) and transforming growth factor-alpha (TGF- 
a) arc poteat mitogens for human dermal fibroblasis (DF's) and human 
keratinocytes (KC's). TGF-a is overexpressed ia psoriatic epidermis and may 
contribute to the epidermal hyperprolifcration in this discase. The actions of 
EGF and TGF-a are mediated principally through the EGF receptor. In 
transformed squamous cell liocs that overexpress the EGF receptor, (c.g. A431 
cells), EGF activates the phospholipase C/protein kinase C (PLC/PKC) signal 
transduction pathway as demonstrated by inositol! trisphosphate (IP4) formation 
aud PKC activatios. We were therefore imteresied to investigate. whether 
EGF/TGF-a activated the PLC/PKC pathway m normal human DF's and KC's 

The MARCKS protein bas recently been characterized as a prominent cellular 
substrate for PKC. TPA (S0oM), a known activator of PKC, induced a 10 fold 
increase in MARCKS protein phosphorylation in human DF's (n=5) and 2 2 
fold increase in KC's (n=6). In human DF's a 5 fold increase in MARCKS 
protein phosphorylation was observed in response to EGF (SOnM) and TGF-a 
(S0nM), (n=5) reaching a peak at 5 mins. EGF induced MARCKS 
phosphorylation was inhibited by prior treatment with (1) bryostatin to down- 
regulate PKC and (ii) the PKC inhibitor H7, suggesting a PKC dependeat 
pathway. In contrast, neither EGF or TGF-a significantly induced MARCKS 
phosphorylation ia human KC's (n=6). 

PLC hydrolyses phosphatidylinositol-4,5-bisphosphate to yicld IP} and 
diacylglycerol (DAG), the physiological activator of PKC. EGF/TGF-a did not 
significantly induce IP4 formator in human KC's (n=7) or DF's (2*6), as 
measured by a 1,4,5-IP3 binding assay and PHP; release from [^H]myo- 
inositol Labelled cells. We have previously shown elevation of DAG due to 
hydrolysis of phosphatidyicholine 1n response to EGF in human DF's (Fisher GJ 
etal J Celi Physiol, 1991;146°309-317). In human KC's, however, no elevation 
of DAG or evidence of phospbatidyicholine hydrolysis was observed in response 
to TGF-a or EGF, (n=2). 

Thus EGF and TGF-a significantly mduced PKC activation 1n human dermal 
fibroblasts, and thus occurs primarily through phosphatidylcholine hydrolysis. In 
human KC, however, neither. EGF or TGF-a significantly activaicd PKC or 
induced hydrolysis of phosphatidylinositol or phosphatidyicholine. Those data 
demonstrate that signal transduction pathways in normal cells differ from tbo 
in transformed cells and furthermore that DF's and KC's exhibit. distinct 


signalling pathways m response to EGF. 


CHANGES IN INTRACFIIJXAR FREE CALCIUM OF HUMAN 
KERATINOCYTES DURING GROWIH INHIBITION BY VITAMIN D}. 
K.T. Jones, and G.R. Sharpe. Department of Dermatology, 
University of Newcastle upon Tyne, Newcastle, NEl 4LP. 

Human keratinocytes differentiate following an 
increase in the extracellular calcium concentration 
((Cat*19) and this effect is preceded by an early rise 
in intracellular free calcium ([Catt];) (Sharpe et al, 
FEBS Letters 1989; 254;25-8). Vitamin D3 (10,25(0H)2 
cholecalciferol) also induces differentiation and we 
have investigated the changes in growth and [Ca**];. 

Human keratinocytes were grown in the serum free 
medium MCDB153 ([Ca**]g 70M) and growth inhibition 
measured by ?H-thymidine incorporation. Labelling 
(corrected for DNA content of cultures) was reduced to 
29% of control cultures after 4 days D} 107M (n-4). 
These findings were confirmed by cell counting studies; 
cells counts were reduced to 6814% and 523% (mean t 
SEM, n-6) of control cultures after 5 days D, 107° and 
10"/M, respectively. The results demonstrated a dose- 
time dependent inhibition of growth and induction of 
morphological changes. With 1079M D4 morphological 
changes were seen at 3 days, at 5 days with 10 7M D4 
and 6-8 at lower concentrations. 

The [Ca ]ij within single keratinocytes was measured 
using the Ca"? sensitive fluorescent dye FURA-2 with a 
photon counting system and microspectro-fluarometric 
techniques. ‘The [Ca**], in control cells was 10443 nM 
(1-40) . No immediate rise in [Ca^*]; was demonstrated 
within the first 10 mins of addition of D4 up to 10 9M, 
but occurred after an increase in [Catt], to 2mM. There 
was however, a rise to 14145 nM (rr30) at 8 hrs, with a 
further increase to 17319 nM (m40) at 24 hrs. The 
increase was sustained at 48 hrs and similar to the 


sustained risa following an increase in [Catt], to am 
(16645 nM at 24 hrs, m=29). 

The results confirm that treatment of keratinocytes 
with D} induces a sustained rise in [Cat]; preceding 
the morphological changes and growth reduction. The 
increase after 6-8 hrs is however different from the 
immediate rise, within minutes, previously demonstrated 
with an increase in [Ca^*]g. This is consistent with 
D4 acting by alteration of gene expression. 


IMFLUENCE OF TUMOUR NECROSIS FACTOR a ON DENDRITIC CELL 
ACCUMULATION IN LYMPH NODES. M Cumberbatch, D Grantham!, 
and Kimber I, Immunology Group, ICI Central Toxicology 
Laboratory and 'ICI Pharmaceuticals, Alderley Park, 
Macclesfield, Cheshire, SK10 4TJ, U.K. 

Freshly isolated Langerhans cells (LC) are relatively 
inefficient antigen presenting cells. It has been found, 
however, that during culture this property develops and 
is associated with a significant elevation 1n expression 
of membrane major histocompatibility (MHC) class II (Ia) 
antigen. This maturation is mediated, at least in part, 
by granulocyte/macrophage colony-stimulating factor 
(GM-CSF) and possibly interleukin-1 (IL-1) (Heufler C, 
Koch F and Schuler G. J. Exp. Med. 1988; 167 : 700-705). 

Following topical exposure to skin sensitizing 
chemicals LC are induced to migrate to the draining lymph 
nodes. We have recently found that this migration 1s 
accompanied by a similar increase in Ia expression. As 
GM-CSF and IL-] are products of keratinocytes the 
implication 1s that during migration LC undergo à 
maturation similar to that observed in vitro. 

In the present study we have examined whether in 
addition to possibly influencing the functional and 
phenotypic characteristics of LC, epidermal cytokines 
also provide a stimulus for LC to migrate from the skin. 
The effects of tumour necrosis factor a (TNFa) on the 
accumulation of dendritic cells (DC) in draining lymph 
nodes has been investigated. 

Groups of mice (n=10) received recombinant murine 
TNFa (50ng/2000u) ín the dermis of each ear. At various 
times thereafter draining lymph nodes were excised and 
the number of DC per node measured. A 2.8 to 3.6 - fold 
increase in the frequency of draining node DC was 
observed as early as 4 hours following treatment. The 
response was species specific in as much as exposure 
under the same conditions to 50ng of recombinant human 
TNFa (of approximately the same specific activity in 
vitro) failed to induce similar changes. Equivalent 
amounts of heterologous protein, or of recombinant 
murine GM-CSF, also failed to cause stgnificant changes 
in lymph node DC. The data indicate that TNFa 
influences the accumulation of DC in draining lymph 
nodes and may provide one signal for LC migration. 





TUMOUR NECROSIS FACTOR-a IS PROINFLAMMATORY 
IN HUMAN SKIN AND MODULES CUTANEOUS ADHESION 
MOLECULE EXPRESSION. Groves RW, Ross E, MacDonald 
DM. Laboratory of Applied Dermatopathology, UMDS, 
Guy's Hospital, London, SE1 9RT 

Recent evidence suggests that keratinocytes may 
inducibly produce tumour necrosis factor-a (TNF-a), and in 
vitro TNF-a is a modulator of many immune and 
inflammatory processes including endothelial adhesion 
molecule expression. We have therefore performed an 
immunohistochemical study of the effects of intradermal 
recombinant human TNF-a (rHuTNFa) in normal human 
skin using monoclonal antibodies to ICAM-1, ELAM-1 and 
VCAM-1. 

Three normal adult male volunteers each received 100U 
rHuTNFa by intradermal injection. An equal volume of 
norma! saline was injected as control and both sites were 
biopsied at six hours In contro! skin, no clinical change 


occured. |CAM-1 was present constitutively on 
endothelium and occasional interstitial cells, there was 
minimal endothelial ELAM-1 expression and VCAM-1 was 

j 
present on penvascular dendritic cells. Following rHuTNFaG 
injection, minimal induration and erythema was present at 
the injection. site. after. 4-6 hours which resolved by 24 
hours There was marked upregulation of ICAM-1 on 
endothelium and dermal interstitial cells Also, in all cases 
there was strong ICAM-1 expression by keratinocytes, 
most strongly in the basal layer. ELAM-1 was upregulated 
on endothelial celis as was VCAM-1, though to a lesser 
extent. 

This study demonstrates that TNF-a is Santen 
in normal human skin Modulation of endothelial, dermal 
cell and keratinocyte adhesion molecules provides a means 
for inflammatory cell recruitment from the circulation and 
trafficking within the skin. Taken together, these findings 
suggest that TNF-a may be an important mediator of 
cutaneous inflammatory responses. ' 


EPIDERMAL LANGERHANS CELLS UNDERGO IN SITU 
MORPHOLOGIC AND PHENOTYPIC CHANGES IN 
PSORIASIS.JM McGregor, E Ross, JNWN Barker, DM 
Macdonald.Laboratory of Applied Dermatopathology, 
UMDS(Guys' Campus) London, UK. 

Cultured epidermal Langerhans Cells(LC) undergo 
phenotypic alteration following addition of cytokines in 
vitro. In particular, loss of CD1a expression, upregulation 
of MHC Class || antigens and induction of adhesion 
molecules 1s observed, associated with increased antigen 
presenting capacity in vitro. Since cytokines are important 
mediators of cutaneous inflammation, this immuno- 
histochemical study examines the phenotype of LC in 
normal and psoriatic skin in vivo 

Bum cryostat skin sections of normal skin (n9) and 
psonasis (n=9) were stained using a PAP technique for 
single labelling and a combination of PAP and APAAP 
methods for double labelling where necessary, for a range 
of surface determinants 

Epidermal dendritic cells in psoriasis demonstrat 
markedly shortened dendritic processes and loss of cD1a 
expression (mean no. of cells 6.4+/-0.62 c.f. 11.0+/4 
0.82 in normal skin}{p<0.05) Up-regulation of MHC Class 
ll antigens (10.8+/-1.8) c.f. (6 25 +/-0 63)(p=0.07) and 
induction of ,-integrins, namely CD11a, CD11c and CD18 
was also consistently observed. In contrast to normal skin; 
CD18 - ve LC were observed in psoriasis as demonstrate 
by double labelling. 

This study is consistent with the hypothesis that LC 
undergo in situ phenotypic changes tn psoriasis These 
changes may reflect functional alteration in LC antigen 


presenting capacity in vivo. 
I 


CYTOKINE-INDUCED IN VITRO LYMPHOCYTE MIGRATION IS 
NOT DEPENDENT ON CELLULAR ACTIVATION. R. Pleass and 
R.D.R. Camp, Institute of Dermatology, St John's Dermatology 
Centre, London, 
Work 1n this department has previously demonstrated ın vitro 
penpheral blood lymphocyte (PBL) locomonon 1n response to an 
tedly wide range of cytokines and other agonists, including 
interleukins "abs 1, 2, 3, 4, 6, 7 and 8, RANTES, leukotriene B4, 
12[R]-HETE, f-met-leu-phe and zymosan achvated plasma (ZAP). In 
order to determine whether activation of PBL during punfication 
enhanced their locomotor veness, in vitro rmgranon in a 48} 
well microchemotaxis apparatus (Bacon KB et al, Br J Pharmacol 
1988; 95: 966-74) was assessed in response to IL-1 alpha, IL-2, IL-8 
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and ZAP) following two different punficanon methods (a two-step, 18 
h plastic adherence method previously used 1n demonstraung the 
responsiveness to the above wide range of agonists and possibly 
associated with PBL activation, and a rapid, nylon column punficanon 
method). Recent work has shown that the locomotor responses of PBL 
punfied by the two methods, to the above four agonists, were dose- 
related and similar (Pleass R and Camp RDR, J Invest Dermatol, 
abstract in press). We have now studied the expression of the 
activation marker, CD25 (TL-2 receptor) on cytospin preparations of 
PBL punfied by the two methods, using monoclonal antibodies. The 
number of positively labelled PBL are expressed as a percentage of total 


haematoxylin-counterstained cells (mean + sem values shown). 


PBL purification method CD25 +(%)  Pan-T marker + (%) 
18 h adherence 50+0.2 (n=3) 85 +2 (n=4) 
nylon columns 43+0.5 (n=4) 88 + 1 (nz5) 


The expression of CD25 by the PBL preparations was thus simular, 
the low percentages being comparable to those seen 1n minimally 
processed normal peripheral blood. In further experiments, pre- 
incubation of nylon column punfied PBL with ann-CD25 substantially 
reduced in vitro locomotor responses to IL-2, maximal migration 


indices (at 10-12M IL-2) being 2 68 + 0.11 for untreated PBL versus 
219 + 0.32 for anu-CD25-treated PBL (mean + sem, n=4) In 
contrast, the responses to IL-1 alpha and IL-8 were not affected by 
anti-CD25 (n=4). 

These results support our previous evidence that the 1n vitro 
locomotor responsiveness of PBL to a range of agonists 1s not 
dependent on artefactual acuvation of PBL dunng punficanon. The 
responses to IL-2 appear to be through binding to the high affinity IL-2 
receptor, which is sufficiently expressed ın unactivated, normal PBL to 
allow migration in response to low concentrations of this cytokine. 


CUTANEOUS VASCULAR RESPONSES TO ENDOTHELIN IN NORMAL 
SKIN AND IN RAYNAUD'S PHENOMENON Ç. B, Bunker, P. C. Goldsmith, 
T Leslie, H. A. Bull, J C. Foreman and Pauline M. Dowd. Depts of Dermatology 
and Pharmacology, UCMSM, London. 

The novel endothelial cell-denved peptide endothelin-1 (ET) bas been mrplicated 
(Lancet 1990; 336* 1144-47) in the pathophystology of Raynaud's phenomenon 
(RP) ET elicits intense vasoconstnction after miradermal wyjection but also causes 
a secondary vasodilatation penpheral to the pallor (Br J Pharmacol 198; 95. 1005- 
07). The mechanism of this vasodilatation 1$ not known but may be due to 
pepudergic nerves A deficiency of calcitonin gene-related pepnde (CGRP)- 
containing nerves has been reported in RP (Lancet 1990, 336°1530-33), We have 
now (1) investigated the role of peptidergic nerves m the vasodilatation cansed by ET 
and (2) compared the pallor and erythema responses of the digital cutaneous 
microvasculature to ET in RP with those of normal finger skin 

(1) Four normal subjects were studied Capsascin (which depletes nerves of 
neuropepudes) omiment (2% w/v) was applied for 4 days under occlusion to a 
5x10cm area of the anteromedial aspect of ono forearm On the 5th day, at an 
ambeent temperature of 20-21° C, intradermal injections of 2511 of 2.5uM ET-1 and 
normal saline were made within the capsaicin treated area and at cocrespondmg nies 
on the contralateral forearm The areas of the pallor and erythema responses, 
measured by planimetry and laser Doppler flowmeiry (LDF), 2, 10 and 20 minutes 
later, showed that the erythema response to ET following capsaicm pretreatment (10 
mun-area’ 140mm? +/- (SEM) 60, LDF. 56% +/- 28) was significantly (Wilcoxon, 
p«0 05) dimimshed compared with normal (area. 1160 +/- 210; LDF. 388 +/- 60) 
but not the pallor. 

(2) Eight women with primary RP and 10 age-matched normal women were 
studied. At 20? C, baseline cutaneous blood flow was measured over the dorsum of 
the middle phalanges of one hand using LDF An intradermal injection of 251 of 
2 5M ET-1 or normal saline vehicle control was randomly made at each site After 
2, 10 and 20 minutes, blood flow was agam recorded and diameter of visible flare 
was measured by planimetry The subject was then introduced mto a temperamre 
and humidity controlled Environmental Chamber set at 5° C and the experiment 
repeated on the fingers of the contralateral hand. There were no significant 
differences between the normal and RP subjects 1n euber their vasoconstrictor 
responses to ET as measured by pallor size oc by LDF (at either 20° C or 5? C), nor 
in the peripheral erythema measured by LDF However, at 20° C the mean RP 
erythema responses (20 min-19 9mm +/- (SEM) 2.63) were significantly (Mann- 
Whitney (MW): p<0 05) less than that of the normals (29 8 +/- 3.05). At 5° C the 
responses 1n RP (20 min-7 63mm +H- 4 24) were significantly (MW: p<0.05) less 
than m normals (23 4 +/- 4.71) and significantly (Wilcoxon p«O 05) less than the 
RP responses at 20? C. 

These results (1) support the idea that the erythema due to ET 1s propagated by 
pepudergic nerves Because they also show (2) that the size of the erythema response 
to ET 1s decreased in RP they lend support to a deficiency of CGRP nerves in RP. 
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MECHANISMS OF VASODILATATION IN THE CUTANEOUS 
MICROVASCULATURE. Helen A Buil & Pauline M Dowd. Deparument of 
Dermatology, UCMSM, The Middlesex Hospital, London. 

Although evidence indicates that neuropeptides such as the vasodilators 
calcitonin gene-related peptide (CGRP) and substance P (SP) are potentially 
important regulators of vascular tone, their mechanism of action are unciear. 
Activation of guanylate cyclase with subsequent increase in intracellular c-GMP 
levels is one mechanism of vasodilatation which may result either from direct 
peptide activation or be endothelium dependent and mediated by release of 
endothelium derived-relaxing factor / nitric oxide (EDRF/NO). The existence of 
these mechanisms has not been demonstrated in the cutaneous microvasculature, 
therefore we have sought to determine whether human dermal microvascular 
endothelial cells (HDMEC) release EDRF and whether release is modulated by 
either CGRP or SP. 

EDRF/NO induces smooth muscle relaxation and blocks agonist induced 
platelet aggregation by similar mechanisms. In the present experiments we have 
assessed HDMEC release of EDRF by measuring the ability of HDMEC to 
inhibit aggregation of washed human platelets induced by the thromboxane 
analogue U46619. Peptide modulation of platelet aggregation in the absence 
and presence of HDMEC has also been examined and correlated with 
investigation of the effect of the pepudes on c-GMP levels in HDMEC 
themselves. Sodium nitroprusside (NP), which inhibits agonist induced platelet 
aggregation and increases c-GMP levels in target cells was used as a positive 
control in these experiments. 

U46619 induced platelet aggregation was attenuated in the presence of 
HDMEC (nz3). This effect was concentration dependent and reduced if the 
platelets were pre-incubated with haemoglobin (Hb)( 1001 M), an inhibitor of 
guanylate cyclase. Of the peptides, SP alone induced platelet aggregation at 
concentrations >10°5M. At concentrations <10°5M, SP potentiated HDMEC 
inhibition of platelet aggregation and this effect was blocked by Hb. CGRP 
(10710M.10-7M) directly inhibited U46619 induced aggregation in a 
concentration dependent manner. CGRP was 1000 fold more potent than NP in 
this respect. The effect of CGRP on platelet aggregation was not potenuated in 
the presence of HDMEC but was blocked by Hb. In HDMEC incubated with 
either CGRP or SP, no significant increase in c-GMP was observed. In contrast 
NP (10°9M-10~4M) increased c-GMP accumulation. 

These results indicate that pepude induced vasodilatauon in the human 
cutaneous microvasculature is both endothelium dependent and independent. 
Furthermore, they indicate that the endothelium dependent mechanism 1s 
possibly mediated by release of EDRF/NO from HDMEC. 


NEUROPEPTIDE AND NEUROFILAMENT STUDIES IN 
NODULAR PRURIGO. M.S.K. Al'Abadie, H.J. Senior, 
S.S. Bleehen and D.J. Gawkrodger, University 
Department of Dermatology, Royal Hallamshire 
Hospital, Sheffield S10 2JF 

Neurofilament and neuropeptide reactivities 
were investigated by quantitative and semi-quantitative 
methods in involved skin in 8 patients with nodular 
prurigo and in 5 normal control biopsies.  Immunohisto- 
chemical methods were used employing antibodies 
to neurofilaments (NF), substance P (SP), calcitonin 
gene related peptide (CGRP), vasoactive intestinal 
polypeptide (VIP) and neuropeptide Y (NY). 
The NF immunoperoxidase reactivity was assessed 
using a Quantimet 970 image analyser (Cambridge 
Instruments) and neuropeptide  immunofluorescence 
was evaluated semi-quantitatively. The quantified 
NF counts for the nodular prurigo patients were 
higher than the highest control in all except 
2 cases. The highest NF counts were seen in 
nodular prurigo patients with the longest histories 
of the disease. The means of 3796.5*366.2 SEM 
(arbitrary units per unit dermal area) and 2454.82152.8 
for the nodular prurigo and control groups respectivelv 
were significantly different (student's t test: 
p«0.01). All 8 nodular prurigo biopsies had 
increased CGRP in comparison to the controls. 
The CGRP was increased throughout the dermis 
as single strands or clusters of nerves. SP was 
increased in 4 out of 8 nodular prurigo biopsies, 
as single or double strands of nerves. VIP nerve 
reactivity was concentrated around sweat glands 
and was increased in 3 out the 8, but NY did 
not show any difference from the controls. The 


increased NF reactivity is thought to be a secondary 
phenomenon but the neuropeptide changes suggest 
that CGRP and possibly SP and VIP could mediate 
neurogenic inflammation in nodular prurigo. 


STRATUM CORNEUM KINETICS OF 
TOPICAL TERBINAFINE : 
FUNGICIDAL CONCENTRATIONS 
WITH SHORT COURSE THERAPY 


S Hill, R Thomas, *S G Smith, A Y Finlay, Department of 
Dermatology, University of Wales College of Medicine, Cardiff, 
and *Medical Department, Sandoz Pharmaceuticals, Frimley. 

Topical antifungal agents are usually applied until a 
dermatophyte infection has healed, and then for a further 10 - 
14 days. The purpose of this study was to determine the 
stratum corneum (SC) kinetics of a topical fungicidal drug, 
terbinafine, during and after therapy, in order to determine 
whether much shorter courses of therapy may be effective. 20 
volunteers (10 males, 10 females, median age 34 vears, range 
22-62) were randomised to four groups in whom terbinafine 1% 
cream was applied to the back daily for 1, 3, 5 or 7 days. Up to 
five sequential skin surface biopsies (SSB) were taken from the 
upper back at various timepoints during treatment and at 4, 8, 
12, 24, 48, 72, 96 and 168 hrs following the last application, and 
SC terbinafine levels measured using HPLC. Increasing the 
number of applications from one to seven did not significantly 
increase the peak SC concentration (one application peak =, 
948 + 104 ng/cm^, 7 applications peak = 1094 + 25 ng/cm*), 
but increasing the application number did result in the SC 
elimination V? life being increased from 12.2 + 4.2 hours (1 
application) to 39.5 + 6.3 hours (7 applications), and in 
terbinafine being detected for longer periods after therapv (one 
application detectable up to 72 hours, seven applications 
detectable up to 168 hours). 


The SC concentration of terbinafine (0.33 ng/cm? SSB)at 7 
days following 7 applications was approx. 100 times higher than 
the known cidal concentrations for the common dermatophytes 
causing dermatomycoses. These results suggest that very short 
courses of therapy (one application daily for seven days or less) 
of terbinafine 1% cream are likely to be effective in treating 
superficial dermatomycoses. 


URINARY NEOPTERIN IN THE ASSESSMENT OF DISEASE 
ACTIVITY OF CHRONIC PLAQUE PSORIASIS AND 
CUTANEOUS T-CELL MALIGNANCIES. 

C.C. Harland. 'RP Whitaker, 'JL Barron and CA Holden. Depts. of 
Dermatology and ‘Chemical Pathology. St Helier Hospital, Wrythe 
Lane, Carshalton. Surrey. 

Urine and plasma neopterin levels reflect T-lymphocyte acti vation 
(Huber C et al. Pteridine as a new marker to detect human T-cells 
activated by allogeneic or modified self major histocompatibility 
complex (MHC) determinants. J Immunol 1983:130:1047).. They have 
been used to monitor graft rejection, viral infection, autoimmune 
disease, and various malignancies. However, neopterin has not been 
investigated 1n pauents with evidence of cutaneous T-cell activation. We 
have studied its potential for the assessment of disease activity in 
psoriasis (before and after treatment) and cutaneous T-cell malignancy. 

Seven patients with chronic plaque psoriasis of varying severity (2 
female, 5 male: age 17-75 years, mean 38) and twelve (7 female, 5 
mate: age 32.71 years, mean 58) with various cutaneous T-cell 
malignancies (CTCM) were studied. Fifteen healthy volunteers acted 
as controls (6 female. 9 male; age 22-52 years, mean 47}. Fresh urine 
samples were collected in antioxidant. frozen immediately and stored at 

70'c. Reduced and oxidised forms of unnary neopterin were 
simultaneously monitored by HPLC with dual electrode and 
fluorescence detectors.  Neoptenn:creaunine ratios were used to 
overcome circadian variation 

Neopterin levels and neopterin:creatinine ratios were significantly 
elevated in patients with CTCM versus control group (p< 0.05}. but bore 
no relationship to the clinical stage. Levels were also elevated in chronic 


| 
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plaque psoriasis (p«O 01), and a decrease 1n neopterin and its creatinine 
ratios followed treatment (p«O 05 Table 1) 


Table 1 Neopterin Levels + SD (ng/ml) 
Normals(n=15) ^ CTCM(n-12)  Ps[PreR,)(n»7)  Ps[R}] 
5674231 8914916 13644 1006 2512300 

Neopterin/Crestimne ratio 
78433 3014125 1974285 38249) 


Therefore, urinary neoptenn levels do not relate to the clinical stage of 
CTCM, but may be a sensinve marker for disease activity of psoriasis 
The relationship of neopterin to disease activity of psoriasis and other |T- 
cell dependent skin diseases merits further study. 


S0-1100 (SCOTIA EVENING PRIMROSE OIL) -INDUCED REDUCTION 
IN THE SEVERITY OF RADIATION DAMAGE TO PIG SKIN. 

M. Robbins, T. Bywaters, J. Hopewell, ic. Scott and 

E. Whitehouse, CRC Research Institute, Churchill Hospital 
Oxford, and !Scotia Pharmaceuticals Ltd., Guildford. 

Anecdotal reports have indicated that skin reactions 
were less severe than expected in women taking So-1100 
when receiving radiotherapy for breast cancer.  So-1100 
contains 8-10% gamma linolenic acid (GLA), an essential 
precursor in eicosanoid metabolism. The ability of 
80-1100 to modify radiation-induced skin damage has been 
assessed in the pig. 

Pigs received daily 3ml of either So-1100 or a 
placebo, sunflower oil, for 4 weeks prior to and 16 weeks 
after localised fB-irradiation of skin with 25mm diameter 
strontium-90 plaques. The severity of the erythema in 
pigs receiving So-1100 was significantly less than in the 
placebo group; EDso values for bright red erythema were 
43.0 + 2.81 and 31.76 + 1.39Gy, respectively (p«0.001), 

a protective factor of 1.3. A similar result was 
obtained when So-1100 was given after irradiation alone. 
The duration of moist desquamation was also shorter in 
the So-1100 pigs i.e. 1.25 t 0.25 vs 2.9 + 0.23 weeks 
(p«0.001). The EDso for moist desquamation was also 
significantly increased; values were 33.65 + 0.95 and 
30.26 t 1.22Gy, respectively (p«0.05). Late skin damage, 
assessed in terms of late erythema or necrosis was also 
reduced with $0-1100, with protective factors of 1.2-1.4. 
No protection against skin damage was observed if So-1100 
was only administered for the 4 weeks prior to irradiation 
indicating no direct radioprotection effect. 

These findings suggest that So-1100 may offer a means 
of reducing radiation-induced skin damage.  So-1100 
appears to have no deleterious side-effects. Moreover 
in vitro data suggest that it may also possess 
tumouricidal properties, and thus the therapuetic use of 
$0-1100 may represent a safe and valuable method of 
increasing the therapeutic gain in radiotherapy patients. 





COMPARATIVE POTENCY OF BROAD-BAND AND NARROW-BAND 
PHOTOTHERAPY SOURCES TO INDUCE OEDEMA, SUNBURN 

CELLS (SBC) AND UROCANIC ACID (UCA) 

PHOTOISOMERISATION IN HAIRLESS MOUSE SKIN. | 
N.K. Gibbs, IM Norval, B.E Johnson, G. Lowe and J, Ferguson, 
Photobiology Unit, University of Dundee and IDept of Medical | 
Microbiology, University of Edinburgh, Scotland. 

The Philips TLO1 narrow-band (311-313nm) fluorescent lamp is 
efficient in phototherapy for psoriasis and atopic ezcema whilst 
emitting less erythemogenic radiation than conventional broad-band (eg 
Philips TL12; 280-340nm) sources. We studied the potency of TLO1 and 
TLJ2 radiation to induco oedema and SBC, and to photoisomerise 
naturally occurmg trans-UCA to cis-UCA in mouse skin. cis-UCA has 
immunosuppressive properties and is a putative mediator of UVB (280- 
320nm) induced suppression of skin immune responses. 

The dorsal skin of female hairless albino (Skh-1) mice was irradiated 
with a series of doses (5 rmce/dose) ~ 12.5cm below TL01 or TL12 tubes 
(irradiance 155 and —0.96 mW/cm* with calibrated meter). 24h Inter, 
skinfold thickness (oedema) was measured with a spring-loaded gaugo. 
Interfollrcular epidermal SBC were scored in planimeterised H&E 
stained sections UCA was extracted from cpidermus using Finn 
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chambers (filter discs soaked in 0.1M KOH) and %as-UCA quantified 
by HPLC (Table; mean (SE)). 


"DOSE INCREASE 
(mJ/cm2) OEDEMA SBC/cm ^ $cis-UCA 

O 0.0 (1.9) 1.9 (0.3) 7.8 (1.6) 

TL12 27 9.4 (2.4) 4.0 (0.6) 17.1 (1.3) 
51 18.4 (3.2) 8.5 (1.2) 24.1 (0.3) 

78 30.8 (4.6) 13.7 (2.4) 31.5 (2.1) 

TLOl 184 4.4 (5.0) 2.5 (0.5) 40.3 (3.4) 
324 14.4 (2.5) 7.0 (0.6) 46.9 (2.3) 

467 23.4 (2.6) 17.7 (1.7) 48.2 (4.9) 


For each source there was UV dose dependence for all three 
responses. Within the dose ranges used, the ratio of TLO1:TL12 doses to 
induce equrvaleat oedema and SBC was ~ 6:1 At a given level of oedema 
or SBC induction, TLO1 was always morc efficient than TL12 at UCA 
photowsomersabon. This was particularly apparent at the lowest TLO1 
dose (184 mJ/cm*) where negligible skin damage was accompamed by a 
high ( ~ 4096) level of as-UCA induction. This may relate to the high 
efficacy of TLO1 in treating akin conditions with an immunological 
component whilst causing minimal skin injury. 


PUVA ERYTHEMAL SENSITIVITY DEPENDS ON PLASMA PSORALEN 
CONCENTRATION AND UVA SENSITIVITY. A. Sakuntabhai, 
P.M. Farr, 1p.L. Diffey, Dermatology Department, Royal 
Victoria Infirmary, Newcastle upon Tyne & lMedical 
Physics Department, Dryburn Hospital, Durham. 

We have examined the variation between patients in 
erythemal sensitivity to PUVA by measuring the UVA and 
PUVA erythemal response, and plasma 8-methoxypsoralen (8- 
MOP) concentration in 27 patients about to start PUVA 
treatment for psoriasis. 

10 sites (1 cm diameter) on the back were exposed to 
increasing doses of UVA (350+/-30 nm; 10-52 J/cm2) using 
an irradiation monochromator. At 24h the erythema at 
each site was measured using a reflectance instrument and 
the increase in erythema over background was plotted 
against the log UVA dose. A logit function was fitted to 
the data to construct a dose-response curve for UVA 
erythema. Each patient was then given 8-MOP (0.6mg/kg). 
2h later blood was taken for HPLC assay of 8-MOP plasma 
concentration and the UVA phototests were repeated (dose 
range 0.35-8 J/cm2). Erythema was measured at 72h and a 
Gose-response curve constructed for PUVA erythema. 

The slope of the UVA dose-response curve was 
positively associated with the slope of the PUVA dose- 
response curve (p*0.03; Spearman coefficient of rank 
correlation). We confirmed our previous findings 
(McLelland et al, Br J Dermatol 1990;123:823) of a 
significant correlation between the slope of the PUVA 
dose-response curve and the log plasma 8-MOP concentra- 
tion (p=0.02). By allowing for the confounding effect of 
plasma 8-MOP concentration on the slope of the PUVA dose- 
response curve a highly significant correlation (p<0.005) 
was obtained between this and the slope of the UVA dose- 
response curve. 

These results suggest a common pathway in the 
vascular response induced by UVA radiation with or 
without the presence of 8-MOP and show that erythemal 
sensitivity to PUVA, measured as the slope of the dose- 
response curve, 18 related to both plasma 8-MOP concen- 
tration and inherent sensitivity to UVA. 


PHOTOADAPTATION AFTER 5 DAYS OF PHOTOTHERAPY IS DUK TO 
INCREASE IN HELANIN PIGMENTATI RATHER THAN EPIDERMAL 
THICKENING. AG Quinn. BL Diffey and PM Farr, Dept of 
Dermatology, Royal Victoria Infirmary, Newcastle upon 
Tyne, and Regional Medical Physics Dept, Dryburn 
Hospital, Durham. 

The differences in the absorbance of protein and 
melanin at 280 and 320nm were used to examine the 
relative contribution of tanning and epidermal thickening 
to the change in erythemal sensitivity of the skin 
following 5 days phototherapy. 
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A reflectance instrument was used to measure the 24h 
erythemal response on one foream to a series of UV doses 
at 280 and 320nm. The other arm was exposed to 50% of the 
minimal erythema dose on 5 consecutive days using 
fluorescent UV lamps (peak emission 325nm). 5 days after 
the last exposure the treated arm was phototested at 280 
and 320nm as above. For each subject the increase in 
erythema (SE) at each site was plotted against the log of 
the dose at 280 and 320nm before and after phototherapy. 
A logit function was fitted to the data to construct a 
dose-response curve and the dose of radiation required to 
achieve a SE of 0.1 (moderate erythma) was calculated. 


Skin Subject Dose rgqui red for AE of 0.1 22) 
type 280 + 5nm (micm ^) 320 + 10nm (Jem 
controt irradiated ratio control irradiated ratio 
I 1 230 329 1.4 5.2 6.3 1.2 
i 2 288 512 1.8 4.9 8.6 1.8 
11 3 278 256 0.9 5.7 6.1 0.9 
Wt 4 269 2634 22.4 6.6 9.6 1.5 
HH 5 330 740 2.3 6.2 8.6 1,6 
Iv 6 200 38! 1.9 5.6 10.0 1.8 
iv 7 313 571 1.8 6.5 1.0 TE 
Iv 8 299 >634 22.4 T 16.1 24 
Median 1.8 Median 1.6 


The similar ratios at both wavelengths show that only 
pigmentation has altered as epidermal thickening would 
have caused a much greater change in sensitivity at 
280nm. In skin types I to IV, 5 days of UV exposure using 
therapeutic doses causes a 1.6 to 1.8 fold decrease in 
erythemal sensitivity. This adaptation is due to 
increased pigmentation rather than epidermal thickening. 


65 KILODALTON HEAT SHOCK PROTEIN EXPRESSION IN 
EXPERIMENTALL Y-INDUCED POLYMORPHIC LIGHT ERUPTION. JP 
McFadden, PG Norris, G Orchard, R Cerio, JLM Hawk and RDR Camp. 
Institute of Dermatology, St John's Centre, London. 

Although the cause of polymorphic light eruption (PLE) remains unknown. 
recent research suggests. a cellular inflammatory response to an as yet 
unidentified UV-induced or promoted antigen in its pathogenesis!. Heat shock, 
or stress proteins (HSP) are candidates for such an antigen. Suess proteins are 
highly conserved between species and are produced by celis in response to certain 
noxious stimuli; they may also be recognised by the cellular immune system. 
The monocional antibody ML-30, originally raised against m.leprae HSP 65, 
also recognises human 65 kDa HSP. We investigated the expression of HSP 
65 immunoreacuvity of skin biopsy sections from expenmentally-induced PLE 
lesions, using ML-30 at a dilution of 1/250 and an indirect immunoperoxidase 
technique. 

In each subject the 24 hour minimal erythema dose of solar simulated radiation 
(Kratos 2500W, xenon arc filtered, model no. LM 152N/3SS) was determined. 4 
x 4 cm. area of skin previously affected by ple was then subjected to 70% 
minimal erythema dose, in order to induce PLE lesions. Biopsies were performed 
at 0 (n=3) hours and t (nz2), 5 (n=3), 24 (n=3), 72 (n=2) and 144 (nz D) hours 
post-uradiauon. 7 subjects with PLE were recruited, but biopsies were only 
performed on a limited number of occasions for each subject to avoid multiple 
scars. A similar irradiation procedure was performed on 2 normal subjects, and 
biopsies were taken at Ü and 24 hrs. Labelling of skin biopsy sections by 
ML.-30 antibody was assessed in a blind fashion. 

In PLE subjects clinical inflammation was noted at 5 hours post-irradiation, 
with subsequent evolution of PLE-like lesions; this was sustained through to 
144 hours. An increase in labelling of ML-30 antibody in epidermal 
keratinocyte cytoplasm and endothelial cells was recognisable from 1 hour 
post- irradiation, and in dermal dendritic cells from 5 hours. This increase in 
labelling was sustained through to 144 hours. Inflammatory cell infiltration was 
noted from 5 hours, and the mononucicar cell component was markedly labelicd. 
In normal subjects neither clinical nor histological features of inflammation were 
noted in response to irradiation, and there was no increase in HSP 65 labelling. 

in experimentally induced PLE, HSP 65 labelling was therefore raised in both 
dermis and epidermis. It is of interest that the cellular immune response in 
induced-PLE has been compared to a ppd reaction! as HSP 65 is a major 
mycobacterial antigen. The role of stress proteins in the induction of 
polymorphic light eruption warrants further investigation. 

I) PG Norris, J Morris, DM McGibbon Br.J.Dermatol., 1989; 120: 173-183. 


LYMPHOCYTE ATTRACTANT ACTIVITY IN SUCTION BLISTER FLUID 
(SBF) SAMPLES FROM POLYMORPHIC LIGHT ERUPTION (PLE) AND 
CHRONIC ACTINIC DERMATITIS (CAD). P.G. Norris. K.B. Bacon, J.L.M. 
Hawk and R.D.R. Camp, Institute of Dermatology, St. John's Dermatology Centre, 
London. 

PLE and CAD are characterized by a lymphocyte-rich infiluate.. In order to study 
the release of lymphocyte attractant cytokines in these disorders, lesions of PLE (5 
patients) and CAD (4 patients) were induced by a single exposure to solar simulated 
radiation (Kratos Xenon Arc 2500 W). Suction blisters were raised on these sites 1-3 
h and 23-25 h post-irradiation and on adjacent uninvolved skin prior to irradiation. 
Lymphocyte migration in response to >3 kiloDalton ultrafiltration fractions was 
measured using a 48-well microassay as described (Bacon KB ct al, Br J Pharmacol 
1988; 95: 966-74). As previously reported (Bacon KB et al, Eur J Immunol 1990; 
20: 565-71), samples from clinically normal, control skin induced substantial, 
dilution-related lymphocyte migration (maximum migration index [MMI] 2.1 + 0.2 
for PLE; 2.2 + 0.1 for CAD; means + sem). In comparison with these control 
results, there was no significant change in dose-response curves generated by samples 
following irradiation; the MMI values for PLE samples at 1-3 h and 23-23 h were 
2.0 + 0.2 and 2.3 + 0.1 respectively, and for CAD samples 2.3 + 0.2 and 2.5 + 0.1 
respectively. These MMI values also occurred at similar diluuions to those obtained 
with the control samples. The use of neutralizing antibodies (NAb) suggested a 
changing profile of recoverable lymphocyte attractant cytokines following irradiation. 
Thus. pre-incubation of lymphocytes with NAb reduced MMI values induced by 
control PLE SBF samples to 1.6 + 0.1 and 1.6 + 0.2 for anti-1L-1 alpha and 
beta respectively, and by control CAD SBF samples to 1.1 + 0.1 and 1.1 + 0.1 
respectively. In contrast, NAb against IL-6 and IL-8 had lite or no effect on the 
acuvity in both PLE and CAD control samples. In PLE 1-3 h post-irradiation SBF- 
induced lymphocyte migration was partially inhibited by NAb to IL-6 (MMI L4 + 
0.2), and by NAb to IL-1 alpha (MMI 1.3 + 0.1) and IL-1 beta (MMI 1.3 + 0.1) and 
at 23-25 h also by neutralization of IL-8 (MMI 1.5 + 0.1) In CAD t-3h post- 
irradiation SBF-induced lymphocyte migration in the presence of NAb was similar to 
control, but at 23-25 h partial inhibition of migration by IL-6 (MMI L4 + 0.1) but 
not IL-8 (MMI 2.0 + 0.1) NAb was demonstrated. 

These findings confirm earlier results showing that normal skin contains 
biologically active IL-I-like material, which may play a role in physiological 
lymphocyte trafficking. In post-irradiation SBF, inhibition of activity by NAb 
suggested the additional presence of IL-6- and IL-8-like material in PLE, and IL-6 but 
not IL-8 in CAD, These cytokines may therefore play a role in the induction of 
lymphocyte infiltration in these photodermatoses, Alternatively, the finding that the 
stimulation of overall lymphocyte locomotor activity by post-irradiation samples 
was no greater than controls, may suggest that lymphocyte adhesion molecule 
expression or the enhanced locomotor responsiveness of activated lymphocytes may 
be more relevant than the generation of fresh attractant gradients, in Ue pathogenesis 
of the lymphocyte infiltrates. 


DERMAL PAPILLA CELLS FROM HUMAN PUBIC HAIR FOLLICLES 
DO NOT METABOLISE TESTOSTERONE TO 5a- 
DIHYDROTESTOSTERONE IN CULTURE. 

K. Hamada, M.Julie Thornton, ^A.G.Messenger & Valerie 

A Randall. Depts. of Biomedical Sciences, The 
University, Bradford & "Dermatology, Royal Hallamshire 
Hospital, Sheffield. 

Androgens regulate many human hair follicles but in 
5&-reductase deficiency only pubic, axillary and scalp 
hair growth occurs; this suggests that 5a- 
dihydrotestosterone (DHT) is the active intracellular 
androgen except in axillary and pubic follicles. Since 
the dermal papilla plays a major regulatory role in 
the follicle and may be the site of androgen action, 
we have investigated androgen metabolism in cultured 
dermal papilla cells from pubis. 

After 24h in serum-free E199 medium, 100mm di 
of confluent cells were incubated for 2h with 
5nM(1,2,6,7-3H] testosterone. Media was collected. 
cells washed (x4) with saline and extracted w 
chloroform:methanol (2:1), before unlabelled and 
steroids were added and the extracts analysed by 
layer chromatography; steroid identity was confirmed 
by recrystallisation to constant “H:*"C ratio. 

In both cells and media (4 cell lines) the maior 
























t 
amounts of androstenedione were present indicating 178 
-hydroxysteroid dehydrogenase activity: 
androstanedione was also identified within the ceils, 
but not DHT. 
These results contrast with our earlier observation 


T, 


of DHT in beard cells and confirm that androgen 
metabolism in cultured dermal papilla cells reflects 
the parent follicle's ability to respond to androgen 
in the absence of Sel-reductase, This supports the 
hypothesis that androgens act on hair follicles via 
the dermal papilla and the importance of cultured 
dermal papilla cells as a model system for studies on 
androgen action. 


ANDROGENS STIMULATE THE SECRETION OF MITOGENIC 
SUBSTANCES(S) BY DERMAL PAPILLA CELLS CULTURED FROM 
BEARD BUT NOT SCALP FOLLICLES 

Valerie A Randal], M.Julie Thornton & 14.G.Messenger 
Deptg of Biomedical Sciences, The University, Bradford, 
&nd "Dermatology, Royal Hallamshire Hospital, Sheffield, 
U.K. 

Androgens stimulate many hair follicles, including 
beard, but are unnecessary for normal scalp hair growt 
Since the dermal papilla regulates many aspects of 
follícular actívity and may be the síte of androgen 
action, the production of androgen-regulated mitogenic 
factors by primary lines of cultured dermal papilla 
cells from beard (n=4) and non-balding scalp (n~7) 
follicles has been investigated. 

Confluent dermal papilla cells were incubated for 24h 
ins pun- Epee E199 media with or without testosterone 
(107^7-10'"M) Each conditioned medium was assayed 
individually with, or without, the addition of 
testosterone (107 9.107 M) by measuring "H-thymidine 
incorporation in dermal papilla cells as described 
previously (Randall et al, (1990), Br.J.Derm 123, 

815) 

Testosterone increased the mitogenic effect of beard 
cell media on beard cells (n-4) in a dose-responsive 
manner with maximal effect at 10 "M (p<0 05), but caused 
no response in scalp cells (n-4). It had no effect on 
the mítogenic potential of scalp cell media regardless 
of target cell Adding testosterone to media 
conditioned by beard cells (n-4) in the absence of 
androgen also had no effect. ' 

These results are consistent with the theory that 
androgens regulate the hair follicle via the dermal 
papilla. They indicate not only that androgens stimulate 
mitogenic factors solely by cella from androgen- 
dependent follicles, but also that the ability to 
respond to these is only found in androgen-dependent 
cells. Although the obvious target for such factors 
would be the follicular epithelial cells, dermal 
papillae from bigger follicles are larger and this may 
involve dermal papilla cell growth Further studies of 
such factor(s) should improve our understanding of how 
androgens regulate human hair growth. 


THE CULTURE OF DERMAL PAPILLA CELLS FROM THE 
MANE AND FLANK OF THE RED DEER: A COMPARISON 
OF GROWTH AND ANDROGEN RECEPTOR CONTENT 

MJ Thornton, *B R Brinklow, *A S I Loudon & 
V A Randall. Dept of Biomedical Sciences, 
University of Bradford, W Yorks, *Institute 
of Zoology, Regent’s Park, London. 

The adult male red deer displays a mane 
during the breeding season, presumably in 
response to increased levels of 
testosterone. The mane parallels the human 
beard but in contrast only grows for a short 
period, so this animal may provide a good 
model for human studies of hair growth. We 
have compared the growth and androgen 
receptor content of cultured dermal papilla 
cells from mane and flank follicles. 

Cells were grown in medium E199 with 10% 
foetal bovine serum in 35mm dishes and i 
counted over a 12 day period, or 100mm 
dishes and incubated with ?H-mibolerone 
(0.05-10nM) * 1000x excess triamcinolone 
acetonide = 100x excess 5a-~- 
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dihydrotestosterone following a 24h 
incubation in serum-free medium. These were 
washed and radioactive uptake estimated 
after extraction with chloroform:methanol. 

There was no difference in the rate of 
growth of cells derived from mane (n=2) or 
flank (n-2) follicles. However, specific 
androgen receptors were saturable at about 
1nM in mane cells; mean Kd 0.77nmol, mean 
Bmax 0.04 fmol/10* cells; 11 fmol/mg protein 
from Scatchard analysis, but little specific 
binding was detected in corresponding flank 
cells. Specific androgen receptors were also 
present in dermal fibroblasts from mane skin 
(n=1), Kd 0.37nmol, but the level was lower 
than that of the dermal papilla cells (Bmax 
0.02 fnmol/10^ cells; 3.33 fmol/mg protein). 

These results support the theory that 
androgens may act on the hair follicle via 
the dermal papilla. 


FURTHER INVESTIGATION OF  ETRETINATE ALOPECIA. 


J. Berth-Jones,  P,E. Hutchingon. Department of 
Dermatology, Leicester Royal Infirmary, Leicester 
LEl SWW. 

It has previously been demonstrated that the 
alopecia induced by etratinate does not conform to 
classical descriptions of either anagen or telogen 
effluvium. (Barth-Jones J, Hutchinson PE. A study 
of etretinata alopecia. Br J Dermatol 1990; 122: 
751-5). The aim of this study was to test the 
hypothesis that the hair effect of this drug is 
due to an ongoing general reduction in the 
duration of anagen, and an arrest of anagen onset. 

Fifteen subjects were investigatad while 
receiving etretinate for 6 months at a mean dose 
of 0.78 mg/kg/day. Parameters studied included 5- 
day shed hair counts at baseline and at 6-week 
intervals, pluck telogen counts at baseline and 
after 12 and 24 weeks, and hair density measured 
by shaving an area of 0.5 cm? and counting the cut 
hairs at baseline, 6 and 18 weeks. In addition, 
the proportion of short anagen hairs of less than 
Sem length was counted in each plucked and shaved 
hair sample. 

Mean shed rates increased steadily from 31 
hairs/day at baseline to 138 by 24 weeks. Maan 
hair density fell from 220/cm* to 158 by 18 weeks. 
Mean pluck telogen counts rose from 11% at 
baseline to 22% at 12 weeks and 23% at 24 weeks. 
The mean proportion of short anagen hair changed 
very little throughout the study, this was 16X at 
baseline, and 17% at six months. 

These data support our hypothesis that 
etretinate alopecia is caused by the combination 
of a reduction in the duration of anagen, and a 
partial arrest in anagen onset, 1.6. a 
prolongation of telogen. 


IMMUNOHISTOCHEMICAL LOCALISATION OF AWDROGEN RECEPTORS IM ACKE 
PATIENTS WITH THE MONOCLOWAL ANTIBOOY F39.4.1. H.E. Knagas', £.4. 
Li , W.J. Cunliffe , Leeds Foundation for Dermatological 
Research, Leeds General Infirmary, Leeds LS] 3EX. ept. 
Biochemistry & Molecular Biology, University of Leeds, Leeds. 

Acne vulgaris :3 a follicular disease commonly found in 
adolescents. It ts characterised by íncrease sebum excretion from 
the sebaceous glands and hypercornification of the duct. The 
seborrhcea 18 caused by the development of the sebaceous glands at 
puberty under hormonal influences, in particular the androgens. 
However, there ts at present no direct evidence linking 
hypercornification of the duct with androgens. The recent 
development of monoclonal antibodies to androgen receptors provides 
a useful tool to investigate the expression of these receptors in 
tissues and their use should throw some (ight on the role androgens 
play ín hypercornification. 
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Cryostat sections (6um) of biopsies obtained from the 
interscapular region of acne patients (nx15) and norasl volunteers 
(ns5) were stained with anti-androgen monoclonal F39.4.1 (a 
generous gift from Dr. Netty Zegers, THO Medical Biological 
Laboratory, The Wetherlands). The data were expressed as the 
number of positive nucle: in a given area as a percentage of the 
total number of nucle: in thet ares. Androgen receptors were 
present in about 59% of sebocytes from human sebaceous glands from 
normal follicles and 62% of sebocytes from acne patients and in 
about 45% of the atrophied sebaceous glands associated with acne 
lesions. For the number of sections investigated so far, the 
values were not significantly different. In all cases the 
receptors were localised exclusively in the nuclei predominantly of 
the bssal sebocytes. The keratinocytes of the duct and epidermis 
were negative with respect to androgen receptor staining. 

This appears to be the first report confirming the presence of 
androgen receptors ín human sebaceous glands by 
1mnunohistochemistry. However, failure to detect positively 
staining celle in the duct seems to suggest 1t 1s not subject to 
androgen control. Other factors, such as retinoic acid or linoleic 
acid concentration in sebum may be more influential in causing 
hypercornification tn acne. 


IMMUNOHISTOCHEMISTRY OF STEROID RECEPTORS 
IN VAGINA AND VULVAL SKIN. EVIDENCE FOR LOSS OF 
ANDROGEN AND OESTROGEN RECEPTORS IN THE 
LESIONAL EPIDERMIS OF VULVAL LICHEN,SCLEROSUS. 
MB Hodgins, R.C.Spke, R.M Mackie & 1A B.MacLean. 
Departments of Dermatology & 'Midwifery, University of 
Glasgow, G12 8QQ. 

Lichen sclerosus et atrophicus (LSA) most frequently 
affects the vulval skin dt ae women. Topical 
androgens, oestrogens a progesterone have been used in 
treatment. To understand the role of sex-steroids ın LSA, 
receptors for androgens (AR), oestrogens (ER) and 
progesterone (PR) in lesional and penlesional vulval skin of 
19 women with LSA were compared with receptors in control 
vulval skin (25 specimens), suprapubic skin (8 specimens) 
and vagina (13 specimens) by immunoperoxidase staining 
with specific receptor antibodies PR were present in vagina 
but not in skin In controls, ER were present in basal and 
suprabasal vaginal epithelium and stromal fibroblasts but, in 
skin, were restncted to epidermal basal cells and occasional 
dermal fibroblasts. Frequency and intensity of ER stainin 
were highest in vagina and lowest in suprapubic skin. A 
were present in ane epithelial basal cells and stromal 
fibroblasts. In skin, AR were pm In epidermal basal and 
suprabasal cells, in dermal fibroblasts and in pilosebaceous 
units. Frequency and Intensity of epidermal AR staining were 
greatest in vulval skin. Differences in AR or ER between pre- 
and postmenopausal controls were not seen. AR and ER 
staining was greatly reduced in epidermis of vulval LSA 
lesions (AR: 1/19 positive ER 0/19 positive) compared with 
control epidermis (AR. 24/25 positive. ER: 11/20 positive). 
The difference was not seen in penlesional epidermis This 
study has identified the vulval epidermis as a potential target 
of androgen and oestrogen action Differences in receptors 
were seen between vagina, vulval and suprapubic skin. The 
apparent loss of AR and ER from the lesional epidermis may 
te Pu significance in the aetiology and treatment of vulval 


CLASS I AND CLASS II HLA ANTIGENS IN CHRONIC 
BULLOUS DISEASE OF CHILDHOOD. 

P.M. Collier, F. Wojnarowska, 13 Bhogal and 
M.M. Black. Dept. , of Dermatology, Slade 
Hospital Oxford, and “Inst. of Dermatology, St 
Thomas' Hospital, London. 


Chronic bullous disease of childhood (CBDC) 
is an uncommon blistering disease of childhood 
characterised by sub epidermal blisters, with 


a linear band of IgA on direct immuno- 
fluorescence. The aetiology of the disease is 
unknown but it is thought to have an 
autoimmune basis. Previous studies have shown 
an increased incidence of HLA B8. The aim of 
this study was to determine the frequency of 
Class II HLA antigens which have not 
previously been studied, and to identify any 
correlation with disease activity. 

21 patients (14 male and 7 female), mean 
age of onset 3.6 years. in whom CBDC was 
diagnosed by clinical and direct  immuno- 
fluorescence criteria were interviewed about 
the clinical course of their disease using a 
standard questionnaire. Blood was taken and 
HLA typing was performed using standard 
laboratory techniques. Gene frequencies in 
the population were calculated from a random 
panel of healthy controls, and the comparisons 
analysed using Chi square tests. 

A significant increase in HLA B8, DR3 and 
DQw2 was found. HLA B8 was found in 68% of 
patients (Normal 19.2%, p<0.01). The 
incidence of DR3 was 73% (Normal 24%, p<0.01), 
and for DQw2 was 73% (normal 36%,p<0.05). 
Comparison between HLA determinations and 
clinical findings in our patients showed no 
correlation between HLA and the course of the 
disease. 

Our findings lend support to an immuno- 
genetic basis to the disease, and may explain 
the increased incidence of circulating anti 
basement membrane zone antibodies. 


EXPRESSION OF CELL SURFACE ADHESION MOLECULES AND 
COMPONENTS OF ADHERENS JUNCTIONS IN DARIER'S DISEASE 
AND HAILEY-HAILEY DISEASE 

S Burge and K Schomberg, Department of Dermatology, Slade Hospital, 
Oxford 


Daner's disease [DD] and Hailey-Hailey disease (HH] are dominantly 
inherited dermatoses of uncertain pathogenesrs wtuch are charactensed 
by the presence of suprabasal keratinocyte acantholysis. Ultrastructural 
Studies have revealed breakdown in the desmosorme-keratin filament 
complexes in both diseases in previous studies we have shown that 
there ıs normal expression of the major components of the desmosomal 
junctions in uninvolved skin but internalisation of desmosomal 
components by the acantholytic cells. Keratinocyte adhesion is 
dependent on the presence of adherens junctions and non-jyunctional 
adhesion molecules as well as desmosomes In this study we have used 
antibodies to a number of adhesion molecules to explore thew expression 
m DD and HH The lectins, PNA and SBA, and sera from patients with 
the autoimmune diseases pemphigus vulgans [PV] or pemphigus 
foliaceous [PF] were used to examine surface glycoproteins 

There was normal expression of plakoglobin,desmoyokin, desmocalmin 
and E-cadhenn at the penphery of the keratinocytes in uninvoved skin 
PNA, SBA and pemphigus sera also bound to the penphery of the 
keratinocytes in uninvolved skin Desmoyokin and desmocaimin 
[desmosomal components] were expressed diffusely by the acantholytic 
celis in involved skin in both diseases. The staining was similar to that 
seen for desmoplakin in our previous study There was bnght focal 
Intracellular expression of plakoglobin [found in desmosomes and 
adherens junctions] in the acantholytic cells in HH but not in DD E- 
cadhenn [probably in adherens junctions] expression was weak or abserit 
at the penphery of some acantholytic cells. PNA and SBA binding was 
also reduced around some acantholytic cells Pemphigus antibodies did 
not bind to the acanthotytic cells in involved skin in either disease 

The expression of plakoglobin by acantholytic cells was different in HH 
and DD and this may have relevance to the pathogenesis of the 
diseases Loss of some adhesion molecules but not others suggests that 
there is more than one mechanism for breaking down junctions when 
cells separate and may be secondary to proteolysis 


Antibodies to desmoyokin, desmocalmin and E-cadhenn were kindly 
provided by Prof S. Tsukita, Ckazaki, Japan. This work was supported by 
the SDRF and Oxford District Research Fund 
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LEUKOCYTE ADHESION TO PSORIATIC EPIDERMIS. 
wNWN Barker, RW Groves, MH Allen and DM MacDonaid, 
Laboratory of Applied Dermatopatholoty, UMDS, Guy's 
Hospital, London. 

T-lymphocytes and neutrophils accumulate in psoriatic 
epidermis. To determine whether epidermis plays an 
actve role in this process through the production o 
cellular adhesion factors, leukocyte adherence to lesional 
psoriasis (n 6) was compared to normal skin (n=6) in a 
modified frozen section adhesion assay. 

Lymphocyte and neutrophil suspensions were prepared 
by standard Ficoll-Hypaque techniques from peripheral 
blood of normal volunteers. Lymphocytes were activated 
with TPA (10nM,  30mins.], suspended in RPMI and 
1x10* cells (neutrophils or lymphocytes) overlaid on to! 
glutaraldehyde-fixed 8um cryostat sections of skin. 
Sections were then incubated for 45 minutes at 37°, 
washed and stained with toluidine blue to allow, 
quantification of adherent cells i 

Lymphocyte adhesion to epidermis was significant 
greater in psoriasis, mean =13.40 (sem + 1.1) 
lymphocytes per high power field compared to normal 
Skin, mean = 1 22 (sem + 0.23), p « 0.001 Likewise, 
neutrophils adhered more prominently to psoriatic 
epidermis, mean = 60.7 (sem + 22), compared to 
normal skin, mean = 4.67 (sem + 3.3), p < 005 
Whereas neutrophils were uniformly distributed 
throughout the epidermis, lymphocyte adhesion was most 
prominent at the tips of dermal papillae, corresponding to 
areas of maximal ICAM-1 expression Both neutrophils 
and lymphocytes adhered to dermal papillary vascular, 
endothelium. i 

These studies provide functional data that psoriatic 
epidermal cells are actively involved in leukocyte 
adherence. The distribution of adhesion suggests that, 
both ICAM-1 dependent and independent mechanisms are 
involved. i 


A QUANTITATIVE ASSESSMENT OF INTEGRIN EXPRESSION IN 


NORHAL AND P. TIC EPID IS. 

S.H. Andrew, 'N.P, Adams, “B.D. Edyarda, 33, O'Driscoll, 
JR. J.G. Chalmers, “F.W. Ballardie, “A.J. Freemont, ‘Depts’ 
of Pathological  Sciepces and "Medicine, Univ. of 
Manchester, M13 9PT, Skin Hospital, Salford M60 
SEP. 
The altered epidermal differentiation and increased! 
epidermal turnover in psoriasis both involve changes in 
intercellular adhesion. The pattern of ataining ofa and 
D-1 integrins has recently been characterised for normal 
epidermis (Eberhard Klein et al. Br J Dermatol. 
1990;123:171-8). Little ıs known about their 
distribution in disease states. A quantitative 
immunohistochemical comparison of the expression of the 
integrin family of adhesion molecules in normal (N=7) 
and psoriatic (N=12) buttock skin biopsies. Antibody 
labelling integrin epitopes was disclosed using an 
avidin-biotin labelling technique. 

Keratinocytes expressed subunits 8-1, B-4, 1-2, & -3 
and @=6 in characteristic patterns in normal and! 
psoriatic eprdermis. Large epidermal dendritic cells; 
(antigen presenting cells) express 8-2 integrin. These: 
are rarely seen in normal skin but were found to be 
present in large numbers in all the psoriatic biopsıes| 
examined. The epidermis showed a 73% increase in mean 
B-1 staining in psoriatic biopsies as compared with 
normal (p«0.002). a-3 anda-6 showed non significant 
rises in staining (both 23*). a-2 and B-4 staining was 
not alterad. 

The differential increase in 8-1 integrin over B-4 
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MONOCLONAL ANTIBODIES IN CUTANEOUS T CELL 
LYMPHOMA. P.M. McHenry, I. Campbell and R.M. 
MacKie, Dept. of Dermatology, University of Glasgow. 

We have assessed the value of a panel of 7 
commercially available antibodies directed against 
specific sites of the variable region of the T cell 
receptor (TCR) in the differentiation of cutaneous 
T cell lymphoma (CTCL, 15 cases) from reactive 
dermatitis (5 cases). Strong positive staining with 
only one of these antibodies would be an indication 
of monocionahty. In addition, we have used antibody 
Ki67, which identifies cycHng cells, to assess the 
presence of cycling intraepidermal T cells as a marker 
of CTCL. The antibodies which were used weresV2a, 


AV5a,AV5b,4 Vea, V8a, 2 V12a and V&/a on frozen 


sections at 1/100 dilution in an indirect biotin avidin 
immunoperoxidase technique. 

Six CTCL cases showed strong staining of the 
majority of lymphocytes with antibodies AV8a and/Vi12a, 
and a further 5 showed strong staining wth one of 
these alone. No other TCR antibody showed staining 
of a majority of T cells in CTCL cases, and none of 
the reactive dermatitis cases showed staining of the 
majority of T cells with only one of these antibodies. 
8/15 (53%) CTCL cases showed intraepidermal Ki 67 
positive T cells, compared with 1/5 (20%) of dermatitis 
cases. 

Our results show that 11/15 (73%) of CTCL cases 
can be identified using 2 monoclonal antibodies to the 
TCR V region, but the presence of dual staining does 
not support monoclonality. They suggest that a 
limited repertoire of TCR rearrangements may operate 
in CTCL, and that Ki67 intraepidermal T celis are 
useful but neither totally sensitive nor specific for 
CTCL. 


EFFECTS OF a-MSH AND Ca?* ON THE ATTACHMENT OF HUMAN 
MELANOCYTES TO LAMININ AND FIBRONECTIN. G. Hunt, 

J.E. Cresswell, P.D. Donatien & A.J. Thody, Department of 
Dermatology, University of Newcastle upon Tyne. 

The ability of cells to interact with laminin (LM) 
and fibronectin (FN) is considered to regulate their 
motility, differentiation and growth.  a-Melanocyte 
stimulating hormone (a-MSH) and Ca?* ions may also 
influence pigment cell properties thus their effects on 
the attachment of human melanocytes cultured from pre- 
pubertal foreskins were studied. 

Attachment of 3y-thymidine-labelled cells to tissue 
culture wells coated with bovine serum albumin (BSA), LM, 
FN or LM+FN was performed in at least triplicate: standard 
deviations were generally within 10% of means. 

In DMEM (1.8mM CaCl5), cells from the two cultures, 
M6 and M81, attached to all substrata but preferentially 
to FN: p«0.05 relative to plastic in both cases. For M6, 
attachment to all substrata was shown to increase with 
time up to 2 h. Treatment of the cultures with 107?M 
a-MSH for 72 h caused an increase in attachment of M6 to 
LM and FN while retaining the propensity for FN. a-MSH 
had a similar effect on the attachment properties of M81. 
The effect of Ca?* in combination with a-MSH was investi- 
gated using M81 cells. In the absence of a-MSH and Ca?* 
(tris-buffered saline), attachment was poor but the pro- 
pensity to FN remained. 1079M a-MSH, in the absence of 
Ca2*, did not affect attachment to FN but increased 
adhesion to LM and LM+FN 2-fold in each case, resulting in 
a preference for the LM*FN substratum. Tris-buffered l1mM 
CaClz, in the absence of a-MSH, increased attachment to 
LM*FN 1.5-fold, to FN 2-fold and to LM 5-fold, thus 
reducing the differential in attachment to LM and to FN 
seen in the absence of Ca?*. In 1mM CaCl, with a-MSH, 
adhesion to LM*FN and to FN both increased 3-fold and to 
LM 8-fold so that final attachment to the latter two sub- 
Strata was similar. In conclusion, this indicates that: 
1) while human melanocytes can attach to both LM and FN, 


integrin in the epidermis indicates that keratinocytes 
undergo a change in phenotype rather than simply 
retaining basal characteristics in a failure of 
maturation. The increase in 8-2 positivity iB 
consistent with deranged antigen handling in the 
epidermig of psoriasig. 


the pattern of attachment appears to be influenced by both 
Ca?* and a-MSH; 2) the action of a-MSH on attachment to FN 
requires Ca?* while the effect on attachment to LM and LM* 
FN does not; 3) Ca2* and a-MSH may, however, act synergis~ 
tically to influence the attachment of human melanocytes. 
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THE OBJECTIVE ASSESSMENT OF NAIL BRITTLENESS. 
C. EDWARDS, AY FINLAY and BJ WESTERN, Dept. of 
Dermatology, University of Wales College of Medicine, Cardiff. 

Nail bnittleness has functional and cosmetic implications 
[Kechijian P (1985): Brittle Fingernails. Dermatologic Clinics 3(3) 
pp421-429]. It results from both chemical and environmental 
insults and occurs in many skin and systemic diseases. Although it 
1$ very common there is no definition of nail brittleness, and no 
method of measurement. 

We have designed a method for the in vivo measurement of some 
parameters of nail failure under controlled conditions. We have 
constructed a device to implement and test this method on normal, 
experimentally altered and diseased nails. 

device ıs best described as a modified punch and die, where 
the subject places a protruding distal nail onto the die, and a blunt 
pin type punch of much smaller diameter than the die is placed onto 
the top surface of the nail. The punch is pressed until it breaks 
through the nail while the force applied and the position of the 
punch are recorded Sicaditnedos y. 

Hard and brittle nails require m force to puncture and allow 
less compression of the nail before failure, while softer or more 
pliable nails allow more movemen of the punch before they are 

unctured. We have proposed two indices to describe such 
BehiviouE a Malleability Index (MT) and a Failure Index (FT). 
These relate the breaking strength and the 'give' before failure. The 
table below describes how they change when typical nails are 
softened by 15 mins water immersion. 


DRY WET 
NAIL MI FI MI FI 
THUMB 460 0.0133 304 0.026 
MIDDLE 292 0.0124 168 0.0139 
LITTLE 287 0.0123 129 0.0235 


The technique could be used to measure the degree of nail 
brittleness in patients with clinically brittle nails; to assess the 
possible relationship between certain medical and dermatological 
conditions and nail brittleness; and as a means of assessing the 
effects of systemic or local treatment on nails. 


RELAPSE MARKERS IN PSORIATIC EPIDERMIS AFTER SYSTEMIC 

CLOSPORIN THE 
S.M. Andrgw, “B.D. Edwards, 7J. O' Driscoll, 3R.J.G. 
Chalmers, “F.W. Ballardie, am 4; Freemont, ‘Depts of 
Pathological era ee ?4edicine, Univ. of 
Manchester, M13 9PT, e akin Hospital, Salford M60 
9EP. 

The adhesion molecules 81 integrin (VLA common 
subunit, CD29), B2 integrin (CD18), and intercellular 
adhesion molecule-l (ICAM-1, CD54) are essential to the 
intimate co-operation of antigen presenting cells 
(APCe), T cells and keratinocytes. The efficacy of 
cyclosporin in psoriasis may be partly explained by 
altered integrin expression. A quantitatve 
immunohietochemical assessment of the effect of low dose 
cyclosporin (2.5 or 5.0 mg/kg/day) on the expression of 
Bl-integrin, B2-integrin and ICAM was performed on the 
epidermis of 14 patients with chronic plaque psoriasis. 
Punch biopsies (6mm) were taken from involved and 
uninvolved buttock skin before starting and on stopping 
a three month course of cyclosporin.  8taining levels 
were compared with clinical response as assessed by the 
PASI score. 

There was an excellent response to treatment with a 
fall in mean PASI score from 13 at initiation of therapy 
to 2.7 after three months on therapy (p«0.00001). One 
month after stopping therapy nine patients had relapsed 
by greater than 504 compared to their PASI score at the 
termination of therapy. B2 and ICAM staining in 
uninvolved skin usually disappeared after cyclosporin 


therapy. In involved skin the overall Bl-integrin and 
ICAM expression on keratinocytes were not altered by 
therapy. In two patients who showed an excellent 


clinical response to cyclosporin keratinocyte ICAM 
expression was greater following cyclosporin than before 
treatment. There was a significant decrease of 70% in 
the mean level of 82 positive larga dendritic cells 
{APCs) within the epidermis (p«0.008). &2-integrin was 
not expressed by keratinocytes. There was a strong 


correlation between 82 expression and PASI score after 
three months on cyclosporin (r,-0.812; p«0.02) and one 
month off therapy (r,*0.754; ped. 02). 

These results indfcate that the LR of B2 integrin 
positive large dendritic epidermal celis (APC8) ıs a 
marker of susequent clinical relapse of chronic plaque 
psoriasis following the withdrawal of low dose 
cyclosporin. 


DOSE-RESPONSE EFFECTS OF INTRADERMAL KALLIDIN AND BRADYKININ IN NORMAL 
SUBJECTS AND PATIENTS WITH PSORIASIS. 

G Margen, J L Burton and C B Archer, University of Bristol, 
Department of Dermatology, Bristol Royal Infirmary, Bristol BS2 SHH 

‘hth the recent development of selective drugs acting on the kimin 
system and the identification of a kallikrein-like enzyme from psoriatic 
blister fluid (Nicholls gt al, Br J Dermatol, 1990; 123; 819) there is 
now much interest in the possible role of kinina in psoriasis. he have 
examined the time course of the inflammatory responses to intradermal 
kallidin (lyse-bradykíimn) and bradykinin n normal volunteers and have 
canpared tha dose response effect of these agents in normal and 
psoriatic volunteers, 

Imtially, normal subjects (Ne5) received coded intradermal 
ingections of 50 w1.M. saline containing kallidin or bradykinin (0.1, 
0.5, 1.0, & 5 Oug). Weal volume, area and flare area were calculated at 
5, 15, 30 & 60 minutes, by measuring two perpendicular diameters and 
change in skin fold thickness. Weal and flare measurements were 
subsequently made at 15 & 5 minutes, the times of maximal response. 

Psoriatic and normal subjects (N12) were given intradermal 
injections into climically normal forearm skin of kali:din (0.1 & 
1.0ug) and bradyianin (0.1, 0 5 & 1.0ug) using histamine (0.5ug) and 
N. saline as controls. 

The dose-response effect of kallidin on weal and flare responser in 
hunen skin have been established in this study and compared with thosa 
of bradykinin There was wide interindividual variability for both 
agents and, although mean responses to the highest doses of kallidin 
and bradykinin were decreased in psoriatic skin, no significant 
differences were found between the psoriatic and normal group for either 
kallidin, bradykinin or histamine. 

Hence there do not appear to ba any obvious altered vascular 
responses to kallidin or bradykinin in patients nth psoriasis, despite 
the fact that kinina may be generated in psoriatic tissue. 


EFFECTS CF ORAL DOXEPIN ON PLATELET ACTIVATING FACTOR 

(PAF) - INDUCED INFLAMMATORY RESPONSES IN HUMAN SKIN. 
JE Sargop and CB Archer, University of Bristol, Department of 
Dermatology, Bristol Royal Infiraary, Bristol BS2 BHH. 

Intradermal injection of platelet activating factor (PAF, Paf- 
acether, AGEPC) in human skin induces weal and flare responses, which 
seem to be mediated 1n part by histamina release (Archer et al. Br J 
Phannacol, 1985,85: 109-113). Based on the treatment of cold urticaria, 
doxepin has been suggested to have PAF antagonist activities (Grandel et 
al., M Eng] J Med 1985,313:405-9) in addition to being an Hi- and Ho- 
receptor antagonist. The aim of the present study was to compare the 
effects of oral doxepin on PAF-induced weal and flare responses in 
norma] volunteers with those of terfenadine (an Hi-antagonist) and 
cinat:idine (an H5- antagonist). 

In an initial study, 6 normal subjects received 50 ul intradermal 
injections of PAF (10ng, 30ng, 100ng, 200ng) and lyso-PAF (100ng) and 
saline as controls before and after treatment with ora] doxepin (10mg bd 
for 3 days). To minimize bias solutions were coded and randomly 
assigned to marked zitat on the flaxor aspect of the forearms.  Weal 
volume and flare area responses were calculated 15 and 5 minutes after 
injection, hy measuring 2 perpendicular diaseters and change in skinfold 
thicknezz. In a further study, 6 normal subjects received PAF (100ng, 
200ng), histamine (0 5ug), codeine (10g), a histamine liberator, and 
lyso-PAF (100ng) before and after ora] doxepin, tecfenadine (600g bd for 
3 days) and cimetidine (40009 bd for 3 days), on these occasions weal 
responses being assessed by change in zkinfold thickness. 

In the initia] study, doxepin significantly reduced PAF-induced flare 
area responses at al] doses of PAF and weal volume respormes at the two 
higher doses (P«0.01) In the second study, as expected, doxepin and 
terfenadine significantly decreased weal and flare responses to both 


histamine and codeine (P«0.01), but these responses did not alter 
significantly following cimetidine Both doxepin and terfenadine 
significantly attenuated PAF-iOduced weal and flare responses to a 
similar extent (P«0,01) 

The study shows that doxepin inhibits PAF-induced inflammatory 
responses in human sion — However, in view of the significant effects of 
terfenadine, the effects of doxspin on cutaneous PAF-induced responses 
may be duo to its known antihistaminic activity and we cannot comment on 
any specific PAF-antagonist effects of this drug. 


12-LIPOXYGENASE PATHWAY IN WASHED PLATELETS AND 
NEUTROPHILS. §,C.Fox and B.R.Allen. Department of Dermatology, 
University Hospital, Queens Medical Centre, Nottingham NG7 2UH. 

Despite ats efficacy in the treatment of psoriasis the exact mode of action of 
dithranol 1s yet to be determined. In the psoriatic plaque a promunent abaormality 
of eicosanoid metabolism ıs an mcrease m epidermal 12-HETE. We have 
therefore studied the in vitro effect of dithranol on the convermoa of à 
acid to I2(S)HETE in buman platelets and ms further metabolism as determuned 
by the w-oxdation of 12(S)HETB to 12,20 DiHETE in unstunulated neutrophils: 

Washed platelets (300 x10° cells/ml) were prepared by cennfuganon and — | 
incubated for 2 minutes with a blank control or a range of concentrabons of — , 
dithranol (az shown below) prior to the addition of arachidonic acid (6.255M).. : 
After a further 5 minutes, the reaction was terminated by mung the aliquot with 
an equivalent volume of HPLC buffer (78% methanol), plunging into ice and 
mucrocentrifugation at 13000 rpm to remove the cells. The 12(S)HETE produced 
was measured by RP-HPLC and the mhibipon calculated as a percentage of the , 
control, 

Neutrophils (5 x 106 cells/ml) were mcubeted for 2 minutes with the same 
range of concentrations of dithranol or control prior to the addition of 
12(S)HETE (6.2pM). After further incubation for 10 minotes the reaction was 
terminated as described above and the 12,20 Di-HETE produced was measured by 
RP-HPLC, Inhibition was calculated as a percentage of the control. 

Dithranol had a marked mhubitary effect on 12(S)HETE production. The i 


| 
A STUDY OF THE EFFECTS OF DITHRANOL ON THE | 
| 


following values were obtamed (15) 
Dithranol conc. pM 1 33 10 3 100 
% of control 8&4 91 54 15 06 ! 
SE 10 10 17 10 OS l 


Dithranol had a lesser effect on the breakdown of 12(S)HETE to 12,20 : 
DiHETE through the c-oxidation pathway of neutrophils. The following values 
were obtained (n-5) 


Dithranol conc pM 1 33 10 33 10 
% of control 94 84 82 683 66 
SE 4 4 1 2 6 


Evidence that the platelets remained intact when mcubeted with dithranol 
obtained by measuring the release of 14C SHT added to the platelets pror to 
incubation. SHT release was always less than 2%. 

Our study shows that dithranol lowers 12(S)HETE levels. This is doe to 
decreased prodnction rather than enhanced enzymatic breakdown and may 
Contribute to rts antipsonatic effects. 


— « 


URINARY LEUKOTRIENE £q LEVELS IN SEVERE ATOPIC DERMATITIS 
JE Sagmo, CH Taylor!, CT Dollery! and CB Archer. 
University of Bristol, Department of Deruatology, Bristol Royal 
Infirmary, Bristol BS2 SHH and Department of Clinical Pharmacology, 
Haemertaith Hospital, London’. 

Urinary leukotriene (LT) £4 18 a stable end product of LTC, and LTD, 
and 18 increased after antigen inhalation and in patients with severe 
acute asthma, but normal in patients with allergic rhinitis (Taylor GH, 
Black P, Turner N et al., Lancet 1989;1. 504-587). This discrepancy my 
reflect the possibility thet different inflameatory mediators are 
involved in the pathogenesis of asthma and allergic rhinitis, or that 
the degree of inflammation 1a less marked in allergic rhinitis, since a 
smaller surface area is involved. By studying patients with atopic 
dermatitis (AD), we hoped to clarify this question. 

6 patients with severa AD, as defined by a twenty area severity 
aapesament scora, were studied. The patients were admitted to hospital 
having received no systemic medication other than antihistamines during , 
the previous month. Antihistamines were stopped at least 72 hours prior | 
to study and emollients only were applied to the skin during the 24 
hours prior to and during urinary collection. Peak expiratory flow rate 
(PEFR) was measured on adanssion and a 24 hour urinary collection E 
initiated from which the creatinine clearance wes estimated. A 20 al 
sample from each collection was spiked with 4-6000 dpwti- labelled LTE, 
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(as an internal standard) and stored at -G0°%C unti] assayed. Patients 
were then treated with topical steroids, antihistamines and emollients 
until the AD had cleared when the 24 hour urinary collection and PEFR 
were repeated. Urinary LTE, wes measured by high-performance liquid 
chromatography and a radioimmunoassay. 

Urinary LTE, levels in severe AD were within the normal range (mean + 
s.d 12 55 i 6 38 pg/umol creatinine, normal range < 100 pg/pnol) and 
did not alter significantly on remission of the disease (nean + s.d. 
22.35 + 13.85) Based on PEFR meazurements, patients wore not actively 
asthmatic. In contrast to findings in acute asthma, these results do 
not suggest the release of ieukotrienes in vivo in patients with severe 
AD, a situation in which the inflammatory disorder involves a larger 
surface area than in allergic rhinitis but less than in asthma. 


ISOTYPE OF ANTIBODIES TO INHALANT AND DIETARY 
PROTEINS IN CHILDHOOD ATOPIC ECZEMA 


R.M.R. Barnes, Susan Allan, 'Tina A. Dixon and ?M. Susan Lewis- 
Jones 


Department of Immunology and 'Allergy Umt, Royal Liverpool 
University Hospital, "Wrexham Maelor Hospital, Clwyd 


The aim of this study was to evaluate the immunoglobulin (Ig) 
isotype of antibodies to house dust mite (HDM), ovalbumin (OVA) and 
casein (CAS) by ELISA, as well as levels of total serum Ig isotypes, 
in children (n=101) with atopic eczema (AE) and non-atopic age- 
matched controls (n—62). Total serum IgE was elevated in AE 
children, compared with the non-atopic controls. Mean levels of total 
serum IgG4 were also greatly elevated (a threefold increase) in AE 
patients and 3396 of children had IgG4 levels > 1.0g/l. Mean levels 
of total serum IgG2 were also significantly 1ncreased compared with 
controls. IgE and IgG4 levels were correlated in AE children and 
increased with age. In contrast, levels of total IgA1 and IgA2, 
determined in 25 AE children with the highest IgG4 levels, showed no 
significant deviations from normal and IgA2 levels were not correlated 
with IgG4 levels. 

IgA anti-HDM and IgA anti-OVA antibodies were not detectable in 
AE and IgA anti-CAS antibodies were infrequent. IgG ant-OVA 
antibodies were restricted to the IgG4 isotype, both in AE patients and 
controls. Anti-CAS antibodies were also often of the IgG4 isotype, but 
also included IgG2 and IgGI isotypes. In contrast, IgG anti-HDM 
antibodies showed no significant IgG4 antibody binding and were 
restricted essentially to the IgG1 isotype. Whilst one third of AE 
children were IgG anti-OVA, IgG ant-CAS and IgG ant-HDM 
antibody-positive, these antibodies were shown to be non-cross-reactive 
by competitive inhibitions. 

Taken together, these findings can be interpreted in the context of 
a disorder of immunoregulation underlying AE. 


THE EFFECTS OF IMMORTALISATION WITH HUMAN 
PAPILLOMAVIRUSES ON SECRETION OF INTERLEUKIN 6 
BY ORAL KERATINOCYTES D. Bryan. A. Dalley, C. Sexton, 
C. Proby IA. McKay and IM. Leigh, Dept of 
Experimenta! Dermatology, London Hospital Medical 
College, London. 

Chronic immunosuppression of renal transplant 
patients can result in development of cutaneous warts 
which appear to progress to squamous carcinomas in 
some cases. Progression is thought to be due to a defect 
in the host immune surveillance system allowing 
papilomavirus immortalised cells to become malignant. 
The immune system is regulated in part by small 
peptide regulatory molecules known as cytokines. 
Many of these cytokines are produced by keratinocytes 
themselves, including interleukins 1, 3, 6 and 8 and the 
colony stimulating factors. Interleukin 6 is a 
particularly potent activator of the host immune system 
through its abilities to stimulate maturation of B-cells to 
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plasma cells and T-cell precursors to cytotoxic T-cells. 
With the long term aim of investigating the effects of 
papilloma viruses on the immune function of 
keratinocytes we have begun by assessing the 
production of IL-6 by oral keratinocytes and cell lines 
derived from them by transformation with 
papillomavirus genomes. 

Oral keratinocytes were transfected with plasmids 
encoding the genome of HPV 16 and cloned, immortal 
cell lines were isolated. The production of IL-6 by 
parental cells and derived cell lines was assayed using 
the B9 hybndoma cell line which is dependent on IL-6 
for its replication. Supernatants from all cells 
contained detectable IL-6 The level of secretion. from 
parental cells vared but was of the order of hundreds 
of units/ml/106 cells. The level of secretion from the 
denved cell lines was on average an order of magnitude 
higher Thus we conclude that paptllomaviruses can 
disregulate IL-6 production and that this may be an 
important mechanism in the progression of 
papillomavirus immortalised cells to malignancy 


C-HA RAS EXPRESSION IN NORMAL HUMAN SKIN, NON 
MELANOMA SKIN CANCER AND UVB-IRRADIATED SKIN. 
8. Takahashi, A.D. Pearse and R. Marka, Department of 
Dermatology, University of Wales College of Medicine, Cardiff, 
CF4 4XN, UK. A 
The ras gene family is the moat frequently identifled transformation- 
associated gene found in human solid tumours. It has been reported that 
the activation of c-Ha ras oncogene was observed ın some cases of basal 
cell carcinoma (BCC) and squamous cell carcemoma (SCC) by using the 
DNA transfection assay or oligonucleotide mismatch hybridization In 
order to clarify the role of c-Ha ras expression in carcinogenesis of non- 
melanoma skin cancer, we studied c-Ha ras expression in 6 eamples of 
normal human skin, 6 of UVB exposed akin 7 hrs poet irradiation (Table 
1) as well as in non-melanoma skin cancer (3 BCC, 1 Bowen's disease and 
2 SCC) by quantitative in-situ hybridization method utilizing anti-sense 
RNA probe. In normal human epidermis c-Ha ras transcripts were detec- 
ted thoughout the epidermis The expreasion of c-Ha ras ın SCC was two 
times stronger than in normal human epidermis In Bowen's disease 
there was considerable variability of c-Ha ras expression However, the 
intensity of signals in BCC is almost the same as that of normal epi- 
dermis The intenmty of c-Ha ras expression in UVB-exposed skin 7 houra 
after exposure was not significantly different from normal akin. Because 
we could not find changes of c-Ha ras expression after UVR, these results 
that c-Ha ras oncogene expression may be involved in the late 
stages of malignant change in the carcinogenesis of SCC. 


Table 1 C-Ha ras expression before and after UVR (mean values, 
grains/cell) in normal volunteer subjects 


0 MED 0.5 MED 2 MED 
Basal layers 13.2 (n=6) 12.7 (n=6) 18.7 (n=5) 
Malpighian layers 14.0 (n=6) 12.9 (n=6) 15.6 (n-5) 
Granular layers 13.2 (n=6) 11.8 (n-6) 11.5 (n«5) 


Table 2: C-Ha ras expression in normal skin and non 
melanoma sian cancer (mean values, graina/cell) 
Normal epidermis ranular layer 13.2 (n=6) 


Malpighian layer 14.0 


Basal layer 13.2 
BCC 9.9 (n=3) 
Bowen's disease Basal layer 9.2 (n-1) 
Malpighian layer 158 
SCC 26.4 (n-2) 


` 


IMMUNOCYTOCHEMICAL CHARACTERISATION OF HUMAN MELANOCYTES 
IN CULTUBE. Susan D. Hewitt, Philippe D. Donatien*, 
Janet E. Cresswell & Anthony J. Thody, Department of 
Dermatology, University of Newcastle upon Tyne. 

Melanocytes are normally recognised as dopa 
staining, dendritic cells. In culture however, they 
assume many forms, representing different stages of 
differentiation. We have attempted to characterise these 
using inmunocytochemistry. 


Human melanocytes were grown in TPA free medium, 
supplemented with bovine hypothalamic extract, 1% serum 
and other growth factors. They were subcultured on 
coverslips for dopa staining and immunocyto-chemistry 
using a range of antibodies including those that 
recognise tyrosinase (PEP-7), a tyrosinase related 
protein (MEL5) and premelanosomes (NKl-beteb). 

In culture the melanocytes were seen as small or 
elongated bipolar, tripolar or dendritic cells although a 
few larger polygonal cells were sometimes evident. The 
strongest immunochemical staining was generally seen in 
well differentiated dendritic cells except for NKl-beteb 
which stained the least differentiated bipolar cells 
preferentially. The polygonal cells normally showed poor 
immunochemical staining and were dopa negative. Addition 
of lmM cAMP or 1nM cholera toxin for 5 days increased 
dendricity and the staining intensity of all cell types 
with PEP-7 and MEL5. There was also an increase in 
staining with NKi-beteb but again this was confined 
mainly to the bipolar cells. 

Our results confirm that human melanocytes in 
culture show a variety of morphological forms and 
demonstrate that it is possible to distinguish these 
different forms using immunochemical staining. This 
should prove useful in studying the differentiation of 
human melanocytes in culture. 


We acknowledge support from Stiefel International. 


* British Council Scholar from University of Bordeaux. 


SKIN REACTIVITY > TO NEUROPEPTIDES IN CHRONIC 
IDIOPATHIC URTICARIA (CIU) CH Smith, B Atkinson, 'N 
Hayes 'JC Foreman, TH Lee. Department of Allergy and Allied 
Respiratory Disorders, Guy's Hospital and ‘Department of 
Pharmacology, University College London, London. 

Neuropeptides (NP) cause mast cell degranulation and may 
be released in response to both physical and chemical 
(including histamine) stimuli An increased sensitivity to NP 
might explain the enhanced and prolonged skin responses to 
histamine observed in patients with CIU. Intradermal injections 
{25yi) of Calcitonin Gene Related Peptide (CGRP) O 5-2.0uM, 
Substance P (SP) 0.25-1 OM, Neurokinin A (NKN A) 0.05- 
O.5uM, Vasoactive Intestinal Peptide (VIP) | 0.5-2.0uM, 
compound 48/80 10-10 Opg, histamine 1 0-10.0 yg and 
phosphate buffered saline (PBS) were administered to 10 
patents with CIU, and age, sex matched controls. Flare was 
measured at 2, 20, 60, 120 min and wheal at 12, 30, 60, 
120 min using planimetry. Cutaneous blood flow was 
measured at 2 and 20 min using laser Doppler flowmetry. Area 
under the response time curve (AUC) was calculated for each 
dose investigated, and the dose response for each compound 
analysed with three way analysis of vanance 

A mean increase in wheal AUC for all concentrations of VIP 
was observed in CIU compared to controls, p «0.001 (0.5uM 
4986+316, 1950+108, 10uM: 79964397, 4787+161, 
20uM. 39986:484,7360-271mm?/2h respectively, 
mean+SEM) Similarly, a mean increase in wheal AUC for ail 
concentrations of histamine was observed in CIU as compared 
to controls, p<0.02 (1.0ug. 5771+152, 39324119; 3.0ug: 
77464297, 64464272, 1O0ug. 119162494, 106504912 
mm?/2h respectively; mean X SEM) There was no significant 
difference in flare or cutaneous blood flow to VIP and 
histamine Responses to CGRP, SP, NKN A, 48/80 and PBS 
were the same in urticanal and control subjects 

These data may indicate an increased sensitivity. of CIU 
microvasculature to VIP compared to controls The enhanced 
wheal response to histamine may also be mediated via VIP 
released from branches of afferent cutaneous C fibres 
following antidromic stimulation 


THE EFFECT OF AGEING ON THE DISTRIBUTION OF 
AFFERENT CUTANEOUS NERVES AND NEUROPEPTIDE 
EXPRESSION IN HUMAN SKIN.D,W.S. Harris, T. Cowen 
and M.H.A. Rustin, Departments of Dermatology 
and ‘Anatomy, The Royal Free Hospital and'School of 
Medicine, London NW3 2QG. 

Recent studies have shown substantial changes 
in efferent peptide-containing innervation of 
human skin in old age(Rahman et al J Auton Nerv 
Syst 1991. submitted). We have examined forearm 
skin of young and old healthy subjects for 
similar senescent changes affecting presumptive 
afferent nerve fibres. 

Normal skin from 2 elderly (83,76yrs) and|2 
young (22,24 yrs) subjects was sampled. Using 
standard immunohistochemical techniques cryostat 
sections were stained for afferent fibres using 
antibodies to Calcitonin gene-related peptide 
(CGRP) and Substance P(SP). The pan- -neuronàl 
marker PGP 9.5 was used to obtain estimates of 
the total nerve population. Immunofluorescent 
nerve fibres in the strata spinosum, germinativum 
and the superficial dermis were assessed visually 
and by image analysis. 

PGP staining showed numerous fine nerve fibres 
penetrating from the superficial dermis into the 
epidermis as far as the stratum spinosum. Total 
nerve density was visibly reduced in the elderly. 
Area$ of nerves in sections from elderly subjects 
averaged 0.4% compared to 0.8% in young. The 
reductions mainly affected fine varicose nerve 
fibres. CGRP immunoreactivity was present in skin 
from young patients as sparse,fine fibres with a 
similar distribution to PGP immunoreactive 
nerves, whilst SP immunoreactivity demonstrated 
only a few nerve fibres per section. CGRP stain- 
ing was absent from superficial skin of elderly 
patients. CGRP immunoreactive nerves fibres 
constituted less than 10% of the total population 
of fibres as demonstrated by PGP staining, 
suggesting the presence of non-CGRP,non-SP 
immunoreactive fibres in superficial skin. 


CUTANEOUS NERVE DENSITIES IN DIABETIC AUTONOMIC 
NEUROPATHY: A QUANTIFIED IMMUN CAL 
. M.S.K. Al'Abadie, H.J. Senior, "M. Dent, 
D. Ward and D.J4 Gawkrodger, Departments 
of Dermatology and “Medicine, Royal Hallamshire 
Hospital, Sheffield S10 2JF i 
Nerve damage is a common complication of 
diabetes mellitus although its cause is poorly 
understood. The pathological process in the nerves 
may precede the onset of clinical changes and, 
with the design of a predictive test ín mind, 
we aimed to develop a technique to quantify the | 
nerve fibre density in the skin of diabetics t 
with neuropathy. | 
Five diabetics (mean age 55 years) with peripheral 
and autonomic neuropathy were compared to 5 : 
non-diabetic controls (mean age 47 years). Skin i 
biopsies were taken from the lower leg. Standard 
immunoperoxidase techniques were employed on 
cryostat cut sections, using two anti-neurofilament 
monoclonal antibodies, 127.11 and UJ13A (both 
kindly provided by the ICRF Oncology Unit, Institute 
of Child Health, London). The sections were 
counted for area of reaction product per unit i 
dermal area (arbitrary units) using a programmed i 
Quantimet 970 image analyser (Cambridge Instruments} .i 
The mean counts (in arbitrary units) for diabetics! 
and controls were 2185 and 3321, for 127.11, | 
and 2029 and 3163, for UJ13A, respectively. 
These differences were statistically significant 
(p<0.01: 2-sample t-test}. These findings indicate 
that diabetic neuropathy is associated with a 
quantifiable loss of dermal nerve fibres. The 
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predictive ability of this method in recently 
presenting or uncomplicated diabetics requires 
evaluation. 


IN SITU HYBRIDISATION WITH DIGOXIGENIN LABELLED SINGLE 
STRANDED RNA PROBES FOR KERATIN 14 AND RARY. Jonathan 
Rees & Christine Fisher, Department of Dermatology, 
University of Newcastle upon Tyne, UK. 

Tsotopic methods of performing in situ hybridisation 
offer superb cellular localisation, fast development 
times as well as increased safety. However, drawbacks of 
these systems to date have been the reported lack of 
sensitivity. We have previously shown that oligo- 
nucleotides labelled with digoxigenin are capable of 
working in paraffin embedded skin material including that 
processed by a routine histopathology laboratory. More 
recently we have used this technique to study keratin 14 
gene expression and attempted to use this technique to 
look at RARY transcripts in skin. Sections were para- 
formaldehyde fixed, embedded in paraffin and processed 
according to standard methods. Single stranded RNA 
probes for K14 (a gift from Elaine Fuchs, University of 
Chicago) and RARY (a gift from Pierre Chambon) were 
hybridised to these sections in 50% formamide at 50°C. 
These were then washed at high stringency up to 0.1 
ssc/50% formamide at 50°C. The alk phos/x-phos/NBT 
detection system was used as recommended by the 
manufacturer. Clear signal was evident with the K14 
keratin probe within a few hours. Good intracellular 
localisation was obtained with a clear distribution of 
signal towards the apexes of the cell but occasionally 
with some nuclear staining. Within the sections it is 
possible to see whether a cell is undergoing mitosis or 
not. Results using the RARY have been more problematic: 
this message 1s known to be at a relatively low abundance 
and as a low signal is apparent it is difficult to decide 
whether this is non-specific rather than genuine signal. 

We feel this method which we have shown to work on 
routinely collected histopathological material offers 
Significant advantages over radioisotopes for studying 
mRNAs that are relatively abundant such as keratins or 
other structural proteins of the skin. We are presently 
engaged in trying to improve the method so that it may be 
used to detect rarer species. 


MEASUREMENT OF DISTRIBUTION AND REPAIR OF 8- 
METHOXYPSORALEN PHOTOADDUCTS IN HUMAN 
LYMPHOCYTES. A.E.M, Taylor, P. Bevilacqua, 

F. Gasparro, Department of Dermatology, Yale 

University, New Haven, CT. U.S.A. 

The spontaneous DNA repair process which follows 
exposure to 8-methoxypsoralen (8-MOP) and UVA remains 
uncertain. The extent and distribution of repair of 8-MOP- 
DNA photoadducts have been studied. Photoadducts were 
produced in human lymphocytes following treatment with 
10ng/ml 8-MOP and 1J/cm* UVA. The DNA was isolated 
from the cells either on Day 0 or after 2 days Incubation in 
RPMI medium. The total number of photoadducts were 
determined by liquid scintillation analysis of covalently bound 
P H] 8-MOP. The DNA was enzymatically hydrolysed and 
HPLC analysis carried out. The distribution and quantification 
of the 4’,5’-monoadducts, 3’,4’-monoadducts and the crosslinks 
were determined, the retention times for specific photoadducts 
being known under the HPLC conditions employed. The total 
counts per minute per HPLC fraction number were measured. 

On Day 0 a total of 0.4 adducts per million bases were 
formed from 0.17 (42%) 4',5'-monoadduct, 0.059 (1596) 3’,4’- 
monoadduct and 0.17 (43%) crosslink. By Day 2 a total of 0.31 
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adducts were present, verifying 2596 repair. within 48 hours 
(Bevilaqua PM, Edelson RL, Gasparro FP. HPLC analysis of 
8-MOP monoadducts and crosslinks in lymphocytes and 
keratinoocytes. J Invest Dermatol 1991; 97: In press). The 4',5 
adduct was reduced by 18% to 0.14 per million bases, the 3',4" 
adduct by 3996 to 0.036 per million bases and the crosslink by 
29% to 0.12. These data indicate the preferential repair of the 
3',4'-monoadducts and over the 4',5'-monoadduct in the repair 
process. 


QUANTIFICATION OF CELLULAR PROLIFERATION IM ACNE USING THE 
MONOCLONAL ANTIBODY Ki-67. D,B, Hollend', N.E. Knagga , E.J. wood”, 
Wed. cuntifte’, Leeds foundation for Dermatological Research, 
Leeds General Infirmary, Leeds L31 3EX. "Dept. Biochemistry & 
Molecular B»ology, University of Leeds, Leeds. 

Acne 1s characterised by hypercornification of the pilosebaceous 
duct, but the mechanism by which hypercornification occurs 18 
uncertain. We investigated proliferation tn normal and acne 
follicles and in the {nterfollicular epidermis using the monoclonal 
antibody K1-67 which reacts with s nuclear antigen expressed by 
cella im the Lats G1,5,M and G2 phases of the cetl cycle. 

Cryostat sections (6um) of biopsies from the interscapular 
region from scne patients and normal volunteers were stained with 
K1-67 antibody and counterstained with methyl green. The mumbec of 
K1-67 positive nuclei were counted and expressed as a percentage of 
the total number of nucle: in the ductal epithelium. in addition, 
at least three regions of epidermis were counted per section: two 
areas remote from the follicle and one perifollicular area. 

In normal follicles (n=8), 12.7% + 1.94% of the cells were K1-67 
positive. This value rose significantly to 21.9% + 2.57% (p«0.05) 
for non-inflawed lesions (n»B). It was impossible to count the 
nuclei of follicular epithelium of inflamed lesions because little 
of it remained intact. The distribution of the K1-67 positive 
ceils was uneven 1n both healthy and diseased follicles and was not 
restricted to either the acroinfundibulum or infrainfundibulua. 

In normal interfolticular epidermis, K1-67 positive cells 
represented 6.3% + 1.3% (n»6) of the total. This value was not 
significantly different from the value obtained for interfollicular 
epidermis near non-inflamed lesions (10.5% + 2.6% (n»7)). However, 
the number of K1-67 positive nucie: in the tnterfollicular 
epidermis near inflamed lesions was significantly higher than 
either of these two values: 25.2% + 3.6% (n=5) p«0.05. In inflamed 
skin considerable numbers of suprabasal positive nucle: were 
observed. 

Our results with K1-67 confira those derived using tritated 
thymidine incorporation, Scoring K1-67 positive cells thus appears 
to offer a more convenient method than tritiated thymidine 
1ncorporation for quantifying keratinocyte proliferation. The 
results confirm that ductal hyperproliferation occurs in acne. Our 
data also supports the unifying concept of dermal-epidermsl 
interdependence ss it is Likely that epidermal hyperproliferation 
is mediated by the release of inflammatory cytokines from the 
derais. 


SELECTIVE INVOLVEMENT OF KERATINS Ki AND KI0 IN THE 
CYTOSKELETAL ABNORMALITY OF EPIDERMOLYTIC HYPERKERATOSIS 
A. Ishida- Yamamoto, J.A. McGrath, IM.R. Judge, H.M. Leigh, 3E.B. Lane, and 
R.AJ. Eady Department of Cell Pathology, Institute of Dermatology, St Thomas's 
Hospital, London, Department of Dermatology, The Hospital for Sick Children, 
London, Experimental Dermatology Laboratory, The Royal London Hospital, 
London, and ICRC Cell Structure Research Group, Department of Biochemistry, 
University of Dundee, U.K. 

Aggregation of keratm filaments within spinous and granular epidermal 
keraimocytes is a characteristic feature of Epulennolyuc Hyperkeratosis as seen in 
Bullous Congenital Ichthyosiform Erythroderma (BCIE) and other skin conditions. 


The histological distribution and keratin expression of the altered keratin filaments 
was investigated to determme whether the aggregation was specific to any particular 
kersun(s) Skin samples from four patients (three with BCIE and one with 
Epsdermal Nevus type of Epidermolyuc Hyperkeratosts) were subjected to electron 
microscopy and immunoelectron microscopy, using monospecific antibodies agamst 
the four major epidermal keratns K1, K5, K10, and K 14. Conjuncuval samples and 
confInent culture of epidermal keratinocytes from one patient with BCIE were also 
examined by electron microscopy. Electron microscopically distinct kerann filament 
aggregates were distribated suprabasally m the epidermis, the mfundibular outer harr 
root sheath, the sebaceous ducts and the sweat ducts, following the distribution 
patem of K] and K10. The abnormal keratin filaments were not found m 
conjunctival epithelrum or m cultured keratmocytes, where K1 and K10 are not or are 
only mmimally expressed. Immunoelectron microscopy confirmed that K1 and K10 
were expressed in the suprabasal keratin filaments including aggregated ones. 
Whereas K5 and K14 were strongly expressed in the non-aggregated filaments of 
basal and suprabasal keratrnocytes, labelling for these keratms was weak or absent 
within the K1/K10 positive aggregates. These results suggest that the keraun 
filament abnormality may principally involve K1 and K10 and that Epidermolytic 
Hyperkeratosis might be a disorder of one or both of these keranns 


EXPRESSION OF VASCULAR CELL  ADHESION 
MOLECULE-1 (VCAM-1) IN NORMAL AND INFLAMED 
SKIN. Ross E, Groves RW, MacDonald DM. Laboratory of 
Applied Dermatopathology, UMDS, Guy's Hospital, 
London, SE1 SRT 

Vascular cell adhesion molecule-1 (VCAM-1) is a novel 
endothellal adheston protein with adhesive properties for 
lymphocytes. It is regulated in endothelial cell culture by 
interleukin-1 and tumour necrosis factor a, both of which 
are potentially keratinocyte derived, but there is at 
present little informatton on rts expression in human skin. 

Skin biopsies were obtained from patients with allergic 
contact dermatitis (n=5, t=48-96hr), chronic plaque 
psoriasis (n=5} and normal skin (n=5) 5ym_ frozen 
sections were examined using a monoclonai antibody to 
VCAM-1 In a three layer immunoperoxidase reaction. In 
normal skin, VCAM-1 was expressed by dendritic cells in 
the perivascular region but not by endothelial cells. Also, 
occasional interstitial dermal dendritic cells were positiva 
but keratinocytes did not express VCAM-1. In acute 
contact dermatitis, there was marked VCAM-1 
upregulation with prominent endothelial cell and dermal 
dendritic cell positivity. In addition, a small component of 
the infiltrating inflammatory cell population expressed 
VCAM-1. In chronic psoriasis, VCAM-1 was present on 
perivascular and interstitial derma! dendritic cells but 
upper dermal capillaries, which on senai sectioning 
expressed ICAM-1 and ELAM-1, did not express VCAM- 
1. 

These findings demonstrate a low level of constitutive 
VCAM-1 expression in normal skin which may be 
differentially regulated in acute and chronic cutaneous 
inflammation. Not only is VCAM-1 expressed by 
endothelium and inflammatory cells, but also by 
perivascular and interstitial dermal cells of dendritic 
morphology: this molecule may be of importance in 
trafficking of lymphocytes into and within inflamed skin. 


HLA & INTERCELLULAR ADHESION MOLECULE-1 (ICAM-1) 
EXPRESSION IN ALOPECIA AREATA (AA) IN-VIVO 

AND IN-VITRO: THE ROLE OF CYTOKINES. 

A.J.G. McDonagh, J.A. Snowden, C. Stierle, K. 

Elliott and A.G. Messenger, Department of Dermatology, 
Royal Hallamshire Hospital, Sheffield 510 2JF. 

Aberrant HLA class II expression in hair follicle 
epithelium has been proposed as a possible primary 
abnormality in AA but recent work favours induction 
by cytokine release from infiltrating lymphocytes 
as the cause of this.  ICAM-1 expression is crucial 
to lymphocyte trafficking in inflammatory dermatoses 
and usually precedes expression of HLA DR. 

In this study, patterns of HLA and ICAM-1 expression 
in tissue sections from 9 patients with alopecia 
areata and 2 normal controls were compared with 
patterns induced in-vitro by interferon-gamma 
(IFN-v), tumour necrosis factor alpha (TNF-a) 

and granulocyte-macrophage colony stimulating 

factor (GM-CSF) in follicles from 6 normal subjects 
and non-lesional scalp from 4 AA patients maintained 
in short-term organ culture for 2 to 7 days. 

In tissue sections from AA, there was close 
spatial correlation of ICAM-1 with HLA-DR; prominent 
staining being noted in the dermal papillae and 
precortical matrix of lesional anagen follicles. 

In cultured follicles, dose-dependent induction 

of HLA I, DR and ICAM-1 by IFN-Y, and HLA I 

and ICAM-1 but not HLA DR by TNF-a were observed 
in follicular epithelium, predominantly in the 

outer root sheath. Both IFN-y and TNF- a induced 
ICAM-1 and HLA I but not HLA DR in the dermal 
papilla. However, we found no evidence of altered 
sensitivity to induction of HLA by IFN-y, TNF-a 

or GM-CSF in AA. 

The patterns of HLA and ICAM-1 expression 
induced in hair follicles in-vitro were closely 
similar to those reported in epidermal keratinocytes 
but the staining distribution was quite different 
from that seen in-vivo in AA. These findings 
suggest that local cytokine release is not the 
sole determinant of aberrant HLA expression in AA. 


ANDROGEN RECEPTOR LOCALIZATION IN HUMAN SKIN 
AND PILOSEBACEOUS UNITS: EVIDENCE THAT CELLS 
OF DERMAL PAPILLA ARE THE TARGETS OF ANDROGEN 
ACTION ON HAIR GROWTH. R.Choudhry and 
M.B.Hodgins, Dept. of Dermatology, Univ. of 
Glasgow. G12 8QQ. 

To understand the mechanisms by wnich 
androgens reguiate hair growth and sebum 
production it is essential to identify 
potential target cells for androgen action in 
Skin. A mouse monoclonal antibody against the 
N-terminal region of human androgen receptor 
(AR) was used to localize receptor in frozen 
serial sections of male and female skin from 
various body sites (scalp, face, limb & 
genitalia) by an indirect immunoperoxidase 
technique. AR staining was seen in cell 
nuclei in dermal papilla cells of a 
proportion of hair follicles in anagen and 
telogen from genital, beard, temporal and 
scalp regions. The frequency c? receptor 
staining was lowest in female scalp dermal 
papillae. AR staining was not seen in 
germinative matrix, root sheaths or shaft of 
the hair. In 21/21 specimens, specific 
nuclear staining was seen in basal and 
differentiating sebocytes. in some 
pilosebaceous ducts basal and suprabasal 
keratinocytes stained intensely. AR was also 
seen in epithelial cells of apocrine and 
eccrine sweat glands and in dermal 
fibroblasts of the genital skin. It appears 
that dermal papilla cells are the site of 
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androgen receptor expression in hair 
follicles. This supports the notion that 
androgens modulate cellular interactions 
between dermal papilla and germinative 
matrix. In contrast, androgens may regulate 
sebum production by acting directly on basal 
and differentiating sebocytes. The expression 
of AR in infundibular keratinocytes suggests 
that androgens may influence pilosebaceous 
duct keratinization. 


MINOXIDIL OVER-SULPHATES GLYCOSAMINOGLYCANS 
IN EXTRACELLULAR MATRIX OF CULTURED HUMAN 
HAIR PAPILLA CELLS. BILE Ashcroft, M. 
Taylor, 1G.E. Westgate, lW.T. Gibson, A.G. 
Messenger, Department of Dermatology Royal 
Hallamshire Hospital, Sheffield and funilever 
Research, Sharnbrook, Bedford, U.K. 

The presence of glycosaminoglycans (GAG} 
in the hair follicle dermal papilla (DP) 
varies during the hair growth cycle 
suggesting that GAG may have a role in 
controlling hair growth. We have also found 
that cells cultured from human DP continue to 
lay down a GAG-rich extracellular matrix 
(ECM) in vitro. In this study we have 
examined the effect of minoxidil (Mx) on GAG 
synthesis by cultured human DP cells. 

7 DP cell lines were grown to confluence 
in 24-well plates and then incubated with Mx 
(0.02-40ug/ml) for 48h. 35s-sulphate 
(3MBq/ml) and 3H-glucosamine (0.4MBq/ml) were 
added to each well for the last 24h. 
Radiolabel incorporation into ECM GAG was 
measured by scintillation counting. The 
results were expressed as dpm/ug cell 
protein. 

Mx stimulated mean ??S-sulphate 
incorporation into ECM GAG by 10% (range 
0-39%) at 0.02, 0.2 and 2ug/ml but had no 
effect on 3H-glucosamine. The stimulatory 
effect was seen in 4 out of 7 cell lines. 

These results suggest that Mx increases 
the level of sulphation of DP GAG at 
pharmacologically relevant concentrations but 
has no effect on total GAG synthesis. 
Increased sulphation of GAG, which raises 
their negative charge and hydrophilic nature, 
may increase DP volume and hair diameter. The 
possibility that Mx is over-sulphating a 
specific GAG is currently being investigated 
by enzyme/chemical depolymerisation and HPLC 
analysis of disaccharides. 


HUMAN MELANOMA CELL-DERIVED FACTOR(S) 
STIMULATE FIBROBLAST HYALURONATE SYNTHESIS. 
M. Edward, A.W. Grant, and R.M. MacKie, Department 
of Dermatology, University of Glasgow. 

It has become increasingly apparent that some form of 
desmoplasia occurs surrounding many growing, invading 
and metastasising tumours, and that this change in tissue 
architecture may facilitate tumour invasion. These 
tumour-induced changes are, in many instances, similar 
to those observed in healing wounds, and are character- 
ised by an increased production of hyaluronate, suggest- 
ing that a hyaluronate-rich matrix favours cell migration / 
invasion. Here we present evidence that melanomas may 
express factors that stimulate fibroblast-mediated matrix 
changes which facilitate tumour invasion. 

Human B0008 melanoma cells were grown in Eagle's 
MEM containing 10% foetal calf serum for 3 days, after 
which the medium was changed, and the cells incubated 
for a further 2 days. This tumour-conditioned medium, 
or fibroblast-conditioned medium (control) was added to 
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subconfluent aduit scalp fibroblasts which were then 
incubated for 2 days in the presence of 3H-glucosamine 
(5uCi/ml) and 3550, (20uCi/ml). — Glycosaminoglycans 
(GAGS) were isolated by ion-exchange chromatography 
and Identified by their susceptibility to degradation by 
specific enzymes. 

Human melanoma cell-conditioned medium stimulated a 
9.2 fold increase In fibroblast hyaluronate synthesis, and 
also increased its molecular weight substantially. $u- 
glucosamine Incorporation into sulphated GAGS was 
increased 2.8 fold, but sulphate incorporation increased 
only 1.06 fold, suggesting that their degree of sulph- 
ation was significantly reduced. The proportions of 
heparan sulphate and chondroitin sulphate remained 
unaltered, while the tumour cell-conditioned medium- 
treated fibroblasts appeared more elongated. 

This dramatic increase in both the synthesis and 
molecular weight of hyaluronate, following treatment of 
fibroblasts with melanoma cell-conditioned medium, 
suggests that the matrix changes observed surrounding 
Invading tumours tn vivo may be mediated by normal 
fibroblasts, Induced to do so by tumour-derived factors. 


INTRACELLULAR EXPRESSION OF TYPE VII COLLAGEN 
DURING WOUND HEALING IN SEVERE RECESSIVE 
DYSTROPHIC EPIDERMOLYSIS BULLOSA AND NORMAL 


HUMAN SKIN. h, II. M. Leigh, R. A. J. Eady. 
Dept. of Cell Pathology, Institute of Dermatology, St. Thomas's 
Hospital, London. IDept. of Experimental Dermatology, The Royal 
London Hospital, London. 

The severe form of recessive dystrophic epidermolysis bullosa 
(SRDEB) is characterized morphologically by an absence of 
recognizable anchoring fibrils at the dermo-epidermal junction and 
blister formation below the lamina densa. Anchoring fibrils are 
mainly composed of type VII collagen (TVIIC) and an absence of 
immunofluorescence staining with ann-TVIIC antibodies has been 
widely used in the diagnosis of SRDEB. It 1s not clear, however, 
whether the abnormality of TVIIC in SRDEB represents complete 
absence, altered synthesis, aberrant assembly or excessive 
breakdown of the TVIIC molecule. Immunofluorescent studies using 
the LH 7 2 monoclonal antibody (recognizing the globular region of 
TVIIC) were performed on biopsies of intact skin and healing skin 7- 
14 days after dermatome injury in five patients with SRDEB and in 
five normal human skin controls. Baseline 1mmunofluorescence 
showed completely absent staining of the epidermis, dermis and 
dermo-epidermal junction in SRDEB samples and bright linear 

1dermal junction fluorescence in normal human skin. in all 
the 7-14 day post-wounding samples in normal human skin, TVIIC 
expression was noted in basal cells as well as in a continuous or 
interrupted linear distribution at the basement membrane zone. In all 
the corresponding SRDEB samples, LH 7:2 fluorescence was also 
seen with varying intensity within basal and lowermost suprabasal 
cells and occasionally at the 1idermal junction. Low leve]s of 
intracellular type IV collagen were seen in both groups but only in 
those samples taken 7-9 days after injury; later biopsies showed 
merely continuous dermo-epidermal junction staining. No skin 
specimens had intracellular anti-lamunin fluorescence. The finding of 
anti-TVIIC immunofluorescent staining within the lower epidermis in 
SRDEB during wound healing imphes that these keraunocytes have 
an inherent capacity to synthesize TVIIC, or at least the non- 
collagenous globular region of TVIIC. This suggests that under 
certain conditions, SRDEB epidermis might be able to synthesize à 
component of anchoring fibrils. Further work with molecular 
markers should help to determine whether the TVIIC abnormality is 
at the translational or post-translational level. 


TENASCIN EXPRESSION IS INDUCED DURING ACNE VULGARIS. 
EJ. Wood l, H.E. Knaggs^, W.J. Cunliffe?,lpept. 
Biochemistry & Molecular Biology, University of Leeds. 
Leeds Foundation for Dermatological Research, Leeds 
General Infirmary, Leeds LSl1 3EX, “Dept. Biochemistry 
& Molecular Biology, University of Leeds, Leeda. 
Tenascin is an extracellular matrix glycoprotein, 
which may be involved in cellular proliferation and 


migration and may function as a growth promoter. The 
distribution of tenascin suggests it is important in 
the embryonic development and regeneration of hair 
follicles. Tenascin has a restricted distribution in 
normal skin but is induced in wound healing and 
hyperproliferative diseases. Since acne is accompanied 
by considerable follicular damage and the remodelling 
processes are poorly understood, we investigated the 
expression of tenascin in acne. 

Biopsies obtained from patients with (n-15) and 
without acne (n-5), were oryosBtat sectioned and 
stained with tenascin antiserum (a kind gift from Dr. 
Eleanor Mackie, Dept. Forschung, Kantonsspital CH- 
4031, Basel, Switzerland). The results confirm the 
previously reported restricted and patchy distribution 
of tenascin beneath the dermo-epidermal junction in 
skin and around the blood vessels. We demonstrated 
tenascin expression as a continuous band around the 
normal pilosebaceous duct with very limited expreseion 
around the sebaceous gland. In early non~inflamed 
lesions there was no increase in tenascin 
distribution. In inflamed lesions however, tenascin 
was diffusely distributed throughout the 
perifollicular dermis. The area involved being 
considerably greater (by 100 fold, p<0.001) when 
Compared with normal follicles and non-inflamed 
lesions. This increase was particularly evident in 
lesions ın which there was duct rupture and 
lymphocytic infiltration. Thus, increased tenascin 
expression appears to be associated with the 
development of inflamed lesions in acne. However, it 
is not known whether the induction of tenascin 
precedes inflammation or ıs a consequence of the 
inflammation and the wound healing process. 


A RE-EVALUATION OF THE USE OF HALF-FACE STUDIES TO 
gCREEN NEW ACNE TREATMENTS. K.J, Gardner, 

K.T. Holland, ^I. Newton-Adair & W.J. Cunliffe, Dept. 
of Dermatology, The General Infirmary at Leeds, and 

pt. of Microbiology, University of Leeds, Leeds. 

Half-face studies to compare products such as topical 
antibiotics have had a poor reputation for yielding 
unreliable results due to suspected treatment 
translocation (Marples RM, Kligman AM Br J Dermatol 
1973, 88:61-67). However, such studies could be 
advantageous as they reduce the number of people 
required for the screening of novel acne treatments. 
Thig could be beneficial in both cost and time factors. 

We have re-evaluated the situation and attempted to 
determine whether there is significant treatment 
translocation. We performed 5 studies, with benzoyl 
peroxide (BP) acting as the positive control each time. 
On the opposing side of the face, placebo or 4 other 
novel compounds were used. In each study we 
investigated 10-13 patients at 4 and 8 weeks after start 
of treatment. All acne lesions were counted, ekin 
surface microflora were quantified and by using an 
organic solvent wash, samples were taken from the face 
in which the presence of BP could be analysed by HPLC. 

The BP treated side always showed a significant 
decrsase in (a) non-inflamed/inflamed lesions and (b) 
propionibacteria (except in 1 case) at 4 and 8 weeks. 
Reproducability of the BP therapy was confirmed using 
the K-Wallis teet (no significant differences seen). 

BP was present significantly more often on the BP 
treated side compared to the contralateral side 
(p<0.05). Furthermore, a significant reduction in 
propionibacteria was apparent when comparing the BP and 
contralaterally treated sides (p<0.01}. No test 
compound was as effective in reducing both the number of 
lesions and target micro-organisma as BP despite 3 of 
them having some action against P, acneg in vitro. 

We conclude that the technique can distinguish 
between 2 different compounds and that very little 
therapy translocation has occurred. This requires 
further investigation but our data supports the 
potential benefit of half-face studies. 


IMMUNOFLUORESCENCE STUDIES IN CICATRICIAL PEMPHIGOID 
jAllen, VÀ Venning, M Nayar, P Millard* & F Wojnarowska, 
Dept of Dermatology, The Slade Hospital, Oxford and *Dept 
Histopathology, John Radcliffe Hospital, Oxford. 

We studied various tissues and sera from 34 patients with 
cicatricial pemphigoid (CP) using direct and indirect 
immunofluorescence techniques. 

Biopsies from chnically uninvolved bulbar conjunctiva, oral 
mucosa and perilesional skin were examined for the presence of in 
vivo bound 1mmunoreactants. A linear deposition of IgG and C3 
alone or in combination were found in 44% conjunctiva, 37 596 skin 
and 35.5% oral mucosal biopsies. IgA and IgM were rarely found. 
Overall 41% of biopsy specimens examined had positive direct 
immunofluorescence (DIF) but this was not related to the 
distribution of clinical lesions. 

Indirect immunofluorescence (IMF) testing was performed using 
skin and mucous membranes, 1.e. vaginal mucosa, oral mucosa, 
human conjunctiva and pig’s bladder to determine which substrate 
was the most sensitive in detecting circulanng antibodies in CP 

tients. All the substrates except pig’s bladder were used both 
intact and split chemically through the lamina lucida by incubation 
with IM NaCl. The use of human mucosal substrates failed to 
increase the sensitivity of IMF testing. Split human skin was the 
best substrate and supenor to split mucous membranes and this was 
site dependent. 26% of patients had detectable circulating IgG 
antibodies and sera from 6% of patients bound C3c when intact skin 
was used.However, with split skin, IgG antibodies were detected 
in 35% of patents, IgA antibodies in 18% of panents, one patient 
had circulating IgM antibodies and 15% of patients bound C3c. 

The sera were usually positive at a higher titre on split skin 
compared with intact skin, but the titres did not correlate with extent 
or activity of disease. A variation in titre was observed ın 29% of 
patients with ume. All the positive sera except one produced linear 
fluorescence on the epidermal side of the split indisunguishable from 
the staining pattern observed ın bullous pemphigoid (BP) 

The ummunopathological findings in CP are similar to BP. The 
pattern of antibody fluorescence on the roof of the split suggests that 
the CP target anugen 1s epidermally derived. Our results do not 
indicate a specificity of the CP antibody for anngenic material in 
mucosal ussues. By using sensitive assays like chemucally split skin 
for IMF testing, antibody detection in CP was considerably 
increased, and in particular, IgA antibodies were detected. 

This study was funded by an Oxfordshire Health Authority Research Grant 
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THE ROLE OF MALASSEZIA FURFUR SEROVARS A, B AND C IN PITYRIASIS 
VERSICOLOR AND SEBORRHOEIC DERMATITIS HR Ashbes/ E Ingham,! 
KT Holland? WJ Cunhffe? G. Gowlandl, Departments of Immunology, 
2 Mscrobiology and JDermatology, Univenty of Leeds, Leeds, U.K 
Malassezia furfur has been implicated as the aetiological agent of several 
dermatoses, including pitynasis veriscolor and seborrhoeic dermatins Recent 
studies have differentiated 3 serovars of M_ furfur, designated A, B and C 
(Cunmngham etal,] Appl Bactenol, 1990, 68, 439) The aim of this study was to 
determine whether any serovar or combination of serovars was associated with 
pitynasis versicolor and/or seborrhoesc dermatitis by measunng the carriage of M. 
furfur serovars A, B and C and cell mediated immune responses to M. furfur A, B 
and C in patsents and controls 
The population densites of M furfur A, B and C, Propjonibacteria and 
were determined on the forehead, both cheeks, chest and back of 
10 patients with pitynasis verzicojor, 10 patients with seborrhoesc dermatitis and 10 
normal controls, using the Williamson and Khgman Scrub 
isolates were differentiated into serovars A, B and C by indirect 
immunofluorescence using a panel of anti-M. furfur rabbit sera. Cell mediated 
immunity to the 3 serovars was determined using lymphocyte transformation (LT) 
and leucocyte migrabon inhibition (LMI) assays 
All results were analysed by ANOVA and po) tion densities of organisms 
as mean log colony forming units per cm* skin £ 1/2 minimum significant 
difference (MSD). The population densities of both Micrococcaceae and 
varied significantly between groups For Micrococcaceag the 
highest densitses (2 94 - 4 85 + 0 45) were found on seborrhoee dermatitis patients, 
whilst the nghest denmties of Propionibacteria (465 - 572 + 08) were found on 
controls 
As found previously M_furfur serovar A predominated on the chest and back of 
controls (2 83 - 3 50 + 0 47) and this was also the case in both patient groups On the 
forehead of controls, serovar C was present in significantly higher numbers (2 07 + 
0 47) than A or B (081 - 0 82 + 0.47) In both patient groups however the denaities of 
serovar C present were lower and, hence, there was no significant difference in the 
densities of serovars For the seborrhoec dermatitis patients the lesional and non- 
lestonal sites were compared On involved forehead mtes and on controls serovar C 
was present in significantly higher numbers (2.07 - 239 + 0 47) than A or B (0 26 - 0 82 
+ 0.47) On uninvolved forehead sites the density of serovar C was at a sumilar level to 
the other serovars There were no significant differencos betwean LT responses to A, 
B or C in patients or control groups, In the LMI however pitynasis versicolor patents 
showed a groater responso to serovar B (Migration Index 11/2 MSD » 0 43 + 022) 
than controls (1 07 + 022) This was not the case in seborrhoeic dermatitis patients 
where the response to all 3 serovars was similar Thore was no significant difference 
1n the responses to A (0 83 - 1.15 + 022) or C (065 - 1 06 + 0 22) between patients and 
controls 
Thus, thus data failed to provide evidence for the association of any serovar with 
seborrhoeic dermatitis or pityriasis versicolor The results obtained contrast with 
previously published work which found a decreased cell mediated immune 
response to M. furfur in patients with pityrzasis veriscolor 
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Hereditary epidermolytic palmoplantar keratoderma with 
knuckle pad-like lesions over the finger joints 


Six. Hereditary epidermolytic palmoplantar keratoderma 
( Vórner type) is a rare genodermatosis, characterized histologi 
cally by epidermolytic hyperkeratosis. Since it was first de- 
scribed in 1901,' only a few cases with involvement of the 
dorsal aspects of the hands have been reported. ' We report a 
case of this disease in which there were knuckle pad-like lesions 
over the dorsal aspect of the finger joints. 

A 32-year-old Japanese man attended our clinic for the 
treatment of palmo-plantar cutaneous lesions, which had been 
present from the age of 3 or 4 months. On examination the 
patient had a sharply defined palmoplantar keratoderma 
Knuckle pad-like hyperkeratotic plaques were present on the 
dorsal aspect of all the proximal interphalangeal joints of the 
fingers except the left thumb (Fig. 1). There were no other 


cutaneous involvements and there were no abnormalities of 


the hair, nails, teeth or of the mucous membranes. The patient 
was otherwise healthy. The cutaneous lesions were asympto- 
matic and there was no hyperhidrosis. His father had had the 
same skin disease. 





Figure 1. Knuckle-pad-like lesions over the dorsal aspect of finger 
joints 


Biopsies taken from the left palm and from a knuckle-pad 
like lesion on the left second finger showed a compact 
orthohyperkeratosis, hypergranulosis and acanthosis. The 
granular layer and the upper third of the Malpighian layer 
contained basophilic granular material that varied in size and 
the underlying dermis showed no significant changes (Fig. 2) 
The histological findings were compatible with the diagnosis of 
an epidermolytic hyperkeratosis. Electron microscopy revealed 
deposits of large keratohyalin granules with clumped tono 
fibrils in the cells of the middle spinous layer and large. coarse 
masses of keratohyalin granules were present from the upper 
spinous to the granular layers. Immunohistochemical studies 
using a panel of antikeratin monoclonal antibodies showed 
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Figure 2. Biopsy of knuckle-pad-like lesion showing epidermolytic 
hyperplasia (haematoxylin and eosin, x 125). 


positive reactions for 68, 58. and 56:5-kDa proteins as seen in 
normal epidermal cells. 

Hereditary epidermolytic palmoplantar keratoderma is a 
rare, autosomal dominant disease that belongs to the group of 
hereditary palmoplantar keratodermas. There have only been 
15 reports of this condition in the Japanese literature since 
1964, and even in the English literature only 22 reports since 
1901, The disease involves the entire surface of palms and soles 
while in rare cases, small hyperkeratotic plaques showing 
knuckle-pad-like lesions are present on the dorsum of the 
hands. In our case, the knuckle-pad-like lesions had been 
present over the dorsal aspect of each finger joint except the 
thumb since he was 9 years old. 
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Faculty of Medicine, 
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Generalized hair follicle hamartoma with a positive 
anti-acetylcholine receptor antibody 


Sır, We would like to report the rare condition of generalized 
hair follicle hamartoma in association with alopecia and a 





positive anti-acetylcholine receptor antibody. This association 
has been reported only twice before. 

A 33-year-old Vietnamese woman presented with indu- 
ration of the glabella, eyebrows and nasolabial folds with loss of 
eyebrow hair over the previous year. She was well and had no 
ptosis, diplopia, fatigue on upward gaze or weakness suggestive 
of myasthenia gravis. On examination there were erythema- 
tous, indurated plaques involving the glabella and eyebrows 
with loss of hair from the eyebrows and lower eyelashes. There 
were indurated papular plaques in the nasolabial folds (Fig. 1) 

*and a patchy alopecia of the scalp with no associated 
iflammation or scarring. The trunk and limb hair was absent. 
«he refused to allow an examination of the pubic and axillary 
iair but said that it was normal. 
; Histology of a biopsy from the glabella showed cords and 
islands of basaloid epithelium in a cellular stroma with 
peripheral! pallisading and keratin cyst formation. The intra- 
dermal cords of proliferating epithelium were predominantly 
orientated at right angles to the surface. No sebaceous gland 





differentiation was apparent in the tumour (Fig. 2). There were 
structures similar to vellus hairs and in some areas the keratin 
filled cysts had undergone dystrophic calcification. In any 
‘small area the features were indistinguishable from a tricho- 
-epithelioma, but the vertical orientation of the epithelial 
' structures is a feature of the rare condition of generalized hair 
follicle hamartoma. Immunocytochemistry was performed on 
formalin-fixed tissue with a panel of seven antikeratin anti- 
bodies (AE3, AE2, AEI, PKK1, Leu 5. LP34. CAM 5-2) and 
there was no positive labelling. A serum anti-acetylcholine 
receptor antibody was present in a titre of 1-2 nmol/l. The full 
blood picture was normal and the ESR was 16 mm/h. The 
RAHA was negative and the antinuclear antibody 1:10. The 
remainder of the autoantibody screen including striated 
muscle antibody was negative. The tissue typing was HLA 
All. W33/BW58, W60/CW3, W7/BW4, W6. 
Two previously reported cases of generalized hair follicle 








Figure 1. Indurated papular plaques in 
nasolabial folds. 
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Figure 2. Intradermal cords of proliferating basaloid cells associated 
with keratin cysts (540). Inset: basaloid cells with peripheral 
pallisading and abrupt change into parakeratin. 
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hamartoma were associated with pre-existing myasthenia 
gravis.'^ Our patient has no clinical evidence of myasthenia 
gravis but had a positive anti-acetylcholine receptor antibody. 


This diagnostic test is highly specific. and positive in 88% of 


patients with the clinical features of myasthenia gravis. 
Biological false positives are rare, but can occur in first degree 
relatives of myasthenia patients, or in the elderly with a 
predisposition to autoimmunity. A positive titre therefore 
suggests that our patient may have subclinical disease and 
may later develop myasthenia.’ The association of HLA A1. BS 
and/DR 3 with young onset myasthenia gravis and HLA A 3 B7 
DR2 with older onset disease is well recognized in Caucasians.' 
However, studies of Chinese patients in Hong Kong^ and 
amongst the Japanese,^ have shown distinct differences in the 
patterns of disease and HLA associations. In the Chinese the 


haplotype HLA A2. BW46. DR9 appears to be an analogue of 


the Caucasian haplotype Al. B8. DR3 and predisposes to 
similar diseases.” Our patient did not have these HLA-A or B 
antigens, DR typing was not performed and she has refused to 
have any further investigations. 

A similar patient with facial papules. alopecia and myasthe- 
nia gravis has been reported? but this case was diagnosed as 
having generalized trichoepithelioma on the basis of focal 
alkaline phosphatase activity and positive labelling with basal 
keratinocyte markers on frozen tissue sections. We did not 
have the opportunity to perform similar studies but immuno- 
staining for keratins on formalin-fixed tissue from our patient 
was negative. We have classified this case as a generalized hair 
follicle hamartoma on clinical and histological criteria!" and 
report the case to increase awareness of this rare syndrome and 
to alert dermatologists to the association of alopecia and 
myasthenia gravis. 


SUSAN C. MA vot 
A.V.ANSTEY 
J-D.KIRBY 
DJ.Lowr* 
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Chronic cutaneous graft-versus-host disease: successful 
treatment with UVB 


Sir. Graft-versus-host disease (GVHD) is a major complication 
of allogeneic bone-marrow transplantation. resulting in a 
considerable morbidity and mortality.! Chronic GVHD starts 3 
or more months after transplantation in about 25% of patients 
and is frequently preceded by an acute reaction.? Cutaneous 
symptoms start with erythematous papules and macules that 
are followed in most patients by scaling and hyperpigmen- 
tation. The skin eventually resembles that seen in systemic ` 
sclerosis with poikiloderma, ulceration, sclerosis and contrac- 
tures particularly of the extremities.'? The clinical response to 
systemic immunosuppressive therapy with corticosteroids. 
cyclosporin A, methotrexate. azathioprine and cyclophospha- 
mide is often unsatisfactory and these treatment modalities are 
often limited by toxic side-effects.? A beneficial effect of PUVA 
therapy on the cutaneous signs and symptoms of GVHD has 
been reported" > and this has been attributed to the immuno- 
suppressive or immunomodulating effect of the treatment. 

A 45-vear-old man with chronic GVHD was referred to our 
department because of a poor response to prednisone therapy. 
this being 20 mg per day. There was generalized erythema, 
papules, scaling and hyperpigmentation of the skin. and he had 
intense pruritus. Treatment with PUVA was considered not to 
be appropriate because of severe liver dysfunction, and 
although clinical experience with UVB treatment for GVHD 
was limited" we decided to give him a course of treatment. He 
had treatment with UVB three times a week for 3 weeks, with a 
total dosage of 0-6 J/cm. and this resulted in a marked 
improvement to his skin and the itching disappeared com- 
pletely. He had a relapse of symptoms 3 weeks after discontinu- 
ing therapy with UVB and was given a second course three 
times a week, receiving a total dosage of 4 }/cm?* of UVB. It was 
noted that during this period there was an increase in 
erythema and scaling of skin, probably as a consequence of the 
higher dosage of UVB. These symptoms disappeared after 
completing treatment and so far no further treatment has been 
necessary. The dosage of oral prednisone throughout treat- 
ment with UVB remained unchanged at 20 mg daily. 

We suggest that low-dosage UVB therapy can be a successful 
additional therapy in the management of chronic GVHD, 
especially if PUVA treatment is not well tolerated or is 
contraindicated, 
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Clearing of pyoderma gangrenosum by intralesional 
cyclosporin A 


Sir, Pyoderma gangrenosum (PG) is a rare, inflammatory skin 
disorder in which there are enlarging ulcers with undermined 
borders. The condition may occur in association with systemic 
diseases such as Crohn's disease and polyarthritis and can also 
develop after surgery.! Histologically there ts massive inflltra- 
tion with neutrophil granulocytes (PMN).! Treatments have 
included high doses of systemic corticosterotds, sulphonamide 
drugs including dapsone as well as clofazimine. Immunosup- 
pressive drugs such as 6-mercaptopurine and azathioprine 
have also been used with varying success.! 

In 1985, Curley et al.? reported the successful treatment of 
PG with oral cyclosporin A (CyA) in a dosage of 10 mg/kg 
daily. The improvement of the skin lesions was seen after 3 
weeks of therapy and complete healing was achieved after a 
year of treatment with the dosage reduced to 4 mg/kg daily. 
These results were confirmed by further studies.? Recently, a 
total of eight pahents with PG were treated with oral CyA in 
dosages of 8-10 mg/kg per day, and only one did not respond 
to treatment.*? There was complete healing of the lesions in 
five of the patients. 

We report a 51-year-old female patient who developed a 
lesion of PG on the left shoulder following surgery for a 
ruptured epithelial cyst. Conventional topical treatments that 
included corticosteroids over a period of 1 year had been 
unsatisfactory, and following reports? that intralesional CyA 
led to a complete remission of psonatic plaques, we gave 
intralesional injections of a 1:3 dilution of Sandimmun® made 
up m isotonic saline to the active edges as well as beneath the 
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lesion on two occasions in 1 week. The area of the lesion was 
about 20 cm? and the total dose of CyA injection was 35 mg. 
Two weeks after the injections there was improvement of the 
ulcer and complete healing occurred n: 3 months. A small new 
lesion occurred at the margin of the healed ulcer 5 months 
after the first injection, but this disappeared following a further 
intralesional injection of CyA. 

Apart from the pain from the intralesional injections that 
lasted for about 6 h, no other adverse effects were noted. 

To our knowledge, this is the first report of the beneficial 
effect of intralesional CyA for the treatment of pyoderma 
gangrenosum. We used a lower dosage than described for the 
clearing of psoriatic plaques* and in further trials a lower 
dosage may also be effective. In previous reports? *? dosages of 
CyA>5 mg/kg per day have been given systemically for the 
treatment of PG and have led to a number of drug-related side- 
effects. Thus the intralesional administration of CyA 1s prefer- 
able to systemic therapy. In psoriasis, CyA has proved to be an 
effective treatment when given systemically as well as by 
intralesional injection into the plaque.*"? !? Although the mode 
of action of CyA in both psoriasis and PG remains unknown, it 
is likely to be similar in both diseases. 


U.MROWIETZ 
E.CHRISTOPHERS 


Department of Dermatology, 
University of Kiel, 
Schittenhelmstrasse 7, 
D-2300 Kiel, Germany 
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Book Reviews 


Retinoids: 10 years on. EDITED py J.-H.Saurar (1991). Pp. 356. 
Basel: Karger. ISBN 3-8055-5387-0. Price £145.70. 


The proliferation of papers published on retinoid research 
continues unabated. but it is somewhat surprising that a 
comprehensive text of recent discoveries has not been forth- 
coming. This compilation of presentations from the retinoid 
symposium ‘Retinoids: 10 Years On’. which was held in 
Geneva in November 1990, certainly goes some way to filling 
this gap. The book is divided into five sections: Advances in the 
biology of natural retinoids; Synthetic systemic retinoids: new 
fundamental aspects; Topical retinoids: present and future: 
Snythetic retinoids: scientific basis for clinical use; and Side 
effects. Many publications of proceedings of meetings are a 
collection of disjointed short papers, but this book provides us 





with excellent review-type articles. The recent discovery of 


nuclear retinoic acid receptors has transformed our under- 
standing of how retinoids mediate their effects, but at the same 
time poses the question of what the functions of cellular 
retinoic acid binding proteins are. There are two articles 
devoted to nuclear retinoic-acid receptors, and they provide us 
with an excellent overview of their current status. and an 
updated reference list, in addition to papers on retinoid effects 
on epidermal differentiation and changes within the dermis, 
This volume also contains assessments of the clinical and 
therapeutic values of retinoids. and their side-effects. 

As the topics covered are wide ranging. this book should 
appeal to both basic scientists and dermatologists alike. and 1 
would strongly recommend it, although the price is likely to 
deter individual purchasers. 


M.EDWARD 
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Advances in Dermatology. Volume 6. EDITED ay .P.CALLEN, 
M.V.Daur., L.E.Gotrrz, HT. GREENWAY, JR. AND L.A.SCHACHNER 
(199 11 St. Louis: Mosby Year Book. ISBN 0-8151-1419-2. Pp, 
346 Price £42.50. 





This is the sixth volume in a series which covers a wide range of 


dermatological topics. This issue is divided into sections on 
internal medicine—therapeutics and skin disease, dermatolo- 
gic surgery. paediatric skin disease, clinical research, and 
dermatopathology. In the first section the appraisal of the so- 
called dysplastic naevus syndrome by Piepkorn is one of the 
most balanced accounts of what can sometimes be an 
emotional topic that I have vet read. The section on dermatolo- 
gic surgery includes a rather advanced chapter on foot and 
ankle surgery and a useful account of lasers in 1990, In the 
paediatric section I personally found the review of cutaneous 
immunodeficiency disorders particularly helpful and in the 
section on dermatopathology was impressed by the compre- 
hensiveness of Uitto's review on molecular pathology of 
collagen in cutaneous diseases. One of the original ideas in this 
series is an editors comment at the end of each section. 
Perhaps it is inevitable that these are rather bland and I do 
wonder if they really serve a useful purpose. The book is 
recommended and is modestly priced by todav's standards. 


RONA M.MACKIE 
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News and Notices 


Introductory course on the Biology of the Skin, Cambridge, 
9-13 December 1991 
\ 


1! The annual introductory course ‘The Biology of the Skin’ will 
! be held in Fitzwilliam College, Cambridge, 9-13 December 

1991. This course is pnmarily for registrars and postgraduate 

students at an early stage of their training in dermatology but is 

open to other interested practitioners. Closing date for appli- 
‘cations 18 November 1991. Further information may be 
. obtained from: the Conference Secretary (BOS), Postgraduate 
| Medical Centre, Clinical School, Addenbrooke's Hospital, Hills 
! Road, Cambridge CB2 2QQ, U.K. Telephone 0223-212216. 


European Society for Dermatological Research 
4—7 April 1992, London 


The 22nd Annual Scientific Meeting of the ESDR will be held at 
Kensington Town Hall, London on 4-7 April 1992. For further 
information contact: Dr D. M. MacDonald, President ESDR, 
Dermatology Department, Guy's Hospital, St Thomas Street, 
London SEI 9RT. Telephone: 071-955-4584. Fax: 071-357- 
7563. The deadline for abstracts will be 15 December 1991. 


| PLAN TO ATTEND THE 
18m WORLD CONGRESS 


DERMATOLOGY 
JUNE 12-18, 1992 
NEW YORK 


FOR INFORMATION, CONTACT: 


Secretariat 
18th World Congress of Dermatology 
875 Kings Highway 
West Deptford, New Jersey 
08096 


USA 


——M 
TELEPHONE: (609) 845-7220 
FAX. (609) 853-0411 
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physiology and experimental pathology of the skin has been reflected 
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publication of both experimental and 
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laboratory research, and also reviews of recent advances in sue 
aspects of dermatology us contact dermatitis, therapeutics and drug 
reactions. Other regular features include book reviews. correspon- 
dence and society proceedings. ob the 
British Association of Dermatologists and also of the Netherlands 
Association for Dermatology and Venereology, but it attracts contribu: 
tions from all countries in which sound research is carried out, and its 
circulation is equally international. 

Papers accepted become the copyright ob the Journal This Journal is 
covered by Current Contents, ISP BIOMED, Nene Citutien Bulex and 
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Manuscripts. Three copies of all material for publication should be sent 
to the Editor. Elect, Dr. DA. Burns. Departmen: of Dermatology. 
Leicester Royal Infirmary, Leicester LEE SWW. Manuscripts should be 
typewritten on one side of the paper only, with a wide margin, be 
double spaced, and bear the title of the paper. name and address of each 
author. together with the name of the hospital laboratory or 
institution where the work has been carried out. The name and full 
postal address of the author who will be responsible tor reading the 
proofs should be given on the first page. The outhor should keep a 
carbon copy of his manuscript. The Editorial Board reserves the right to 
make literary corrections, 


Ulustrations should be referred to in the text ats 
Arabic numbers, and should be marked on the back 
of the authors and the title of the paper, Where there ts any possible 
doubt as to the orientation of an illustration, the top should be marked 
with an arrow. Each ligure should bear a reference number corres 
ponding to a similar number in the text, Photographs and photemicre 
graphs should be unmoeunted glossy prints and should not be retour hed. 
Colour illustrations will be accepted when found necessary by the 
Editor. although the author will be expected to bear the cost, Diagrams 
should be on separate sheets; they should be drawn with black ink on 
white paper or feint-ruled graph paper and should be about twice the 
size of the final reproduction. Lines should be of suficien thickness to 
stand reduction. Each illustration should be accompanied by a legend 
clearly describing it: these should be grouped on a separate sheet ol 
paper. 
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Abbreviations and units. Full names with uncemi 


must be given with the first mention: new abbreviations should be 


coined only for unwieldy names and should not be used at all unless the 
names occur frequently. In the title abbreviations should be identified 
in the introduction and discussion they should be used sparingly 

Abbreviations of units should conform with those shown 





below. 


gramisi 
kilogramits} 
milligramisi (lO gi 








microgramisi iJo "gi 

ranogramisi tli "gi ng 
picogramtsi i10 um pe 
hourstsi 5 
minutes! THE 
centimetrets! em 
secondisi S 
cubic millimetreisi mm 
millimetretsi mm 
millicuriets! mii 
milliequivalent minal 
malar med i 
millilitrets? mi 
gravitational acceleration g 
micrometreis} um 


per cent T 
isotopic mass number placed as ca 


Vhese and other abbreviations and symbols should follow the recom 
mendations of: Units, Symbols and Abbreviations, A Grade fer Bioleqiid 
and Medical Editors and Authors (988) The Royal Socidty of Medicine 


London. 
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A totally new 
treatment 
emerges in 
psoriasis 











Prescribing information. Indication: Mild to moderate plaque psoriasis affecting üp 


to 40% of skin area. Presentation: A 30g tube of Dovonex ointment, 50 micrograms 
calcipotriol per g in a smooth, white, preservative-free base. Dosage and 
Administration: Apply twice daily to the affected area. A course of treatmerit should 
not lastlonger than 6 weeks and the weekly dose should not exceed 100g. No 
experience in children. Contra-indications: Patients with known calcium metabolism 
disorders. Hypersensitivity to any constituents. Precautións: Should not be used on 
the face. Wash hands after applying the ointment. Drug interactions: No experience 









# unique 


=» effective 
# patient friendly 


Dovonex is an unique topical treatment that i 
odourless, non-staining and avoids the adver 
effects of steroids. Dovonex normalises the 
abnormal cell growth that is characteristic 

of psoriasis. E l 


Dovonex 





v calcipotriol 


of concomitant therapy with other topical antipsoriatic products. : 

Transient local irritation. Facial or perioral dermatitis. Basic MHS: 

Product Licence Number: 0043/0177, và ; 

£ Qi? Further information avaliable on request from 
Leo Laboratories Limited p 5 
(M Longwick Road, Princes Risborough 
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